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ICOM 


'The  seven  IC-735's  used  at  P40V 
performed  well.  Their  excellent 
dynamic  range  contributed  to  our 
victofy  at  P40V.  The  IC-735  is  a  true 
champion!" 
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ICOM  s  IC'735  is  the  world  s  most  popular 
HF  transceiver  for  three  simple  reasons: 
Performance,  Size  and  Reliability*  With 
I  he  highest  performance,  smallest  size,  and 
best  customer  satisfaction  of  anv  HF 
transceiver,  the  IC-735  is  the  undisputed 
champion  for  fixed,  portable  or  mobile 
operations. 

i  Field  Proven  100W  Transmitter  with 

100%  duty  cycle.  Proudly  backd  with 
ICOM  s  [nil  one-vtar  warrantv. 

i  lOSilB  Dynamic  Ronge  Receiver 

includes  passband  tuning.  IF  notch, 
adjustable  noise  blanker,  and  semi  or  full 
CW  QSK. 


•  CoRveflienfly  OeripitJ.  Measures  only 
3.7H  by  9.5TV  by  9'T).  Great  for  mobiling 
or  portable  operaUon! 

•  Opfioiiol  AH-2  Aiitomiitic  Timing 
Mobile  Antenna  System  covers 
3.5MHj!30MHl 

«  AH  HF  Amateur  iands  and  Modes 

transmits  all  U.S.  HF  amateur  bands. 
General  coverage  receiver, 

e  1 2  Tunable  Memorm  operate  and 
reprogram  like  12  separate  \T0  s. 
Supreme  flexibility! 


Addifioiial  Optiofts;  SM  Sor  SM^ 
desk  mic,  PS-55  At  pwer  supply,  AT-150 
automatic  antenna  tuner  for  oase  operation, 

KOM's  K-73S. . .  the  radio  with  the 
rock  solid  reputation!  See  it  today  at  your 
local  ICOM  dealer. 


2380 11 8B\  Avenie  N£,  BeiMijevM  96004 

Ontemer  Service  Hcrtflfie  (206)  454-7B19 

iBIte  Skyparit  Soon,  Ste.  52^,  trvro.  CA  92714 

1777  Rwena  Rartrway,  Suite  201  ABanta,  GA  30349 

cm  CANADA.  A  Di/Hon  o(  COM  Amati  Inc, 

3071  ■  ttS  Road,  Unit  9,  Richmond  B.C.  V6X  2T4 

M  sttted  specilcdnns.  sn^pcA  to  change  wttKM  rotve  or  pt^igaijon  Al 

icm  r^dtosmieanAy  emeeb  FCC  reguU!ian&  hmtlinq  spunous 

emissions. 
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First  in  Communications 

CIRCLE  179  ON  READER  SETIVICe  CARD 
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NTERCEPT,  DETECT  &  CAPTURE 

x^  Near  Field  Transmissions  witli 

Optoelectronics'  New 

^    INTERCEPTOR " 


NEW 
TECHNOLOGY 

•  Follows  &  Locks  on  even  when  frequenc)^  changes. 

•  Intercepts  ALL  FM  Two- Way  Transmissions  without  gaps 
in  coverage. 

•  Does  Not  have  to  tune  through  RF Spectrum  to  find  signals. 

FCC  Classified  as  Communication  Test 
Instrument  for 

•  Deviation,  FM,  FMN  •Relative  Signal  Strength 

•  Signaling  Tones  (CTCSS)        •Modulation  Monitor 

•  Great  for  testing  \TfF,  UHF  &  Cellular  transmitters 


A  New  Dimension  in  Recreational 
Monitoring  -  Intercept  the  Two- Way 
Communication  that  Surrounds  You. 


Increase  Your  RF  Security. 


Hand  Heid/SMrt  Pocket  Size 


INTRODUCTORY  OFFER 
Interceptor'*"  RIO  FM  Communications 

In  terceptor  (inciydes  NiCads,  AC/Charger 
Adapter,  Antenna,  Earphone) „.. *..$359, 


rSoElNWBl^S.^- 


OPTIONS 

Headphones  (Lighteetghl  personal  headphones) „,...,,.. «« ^«..^ .«.«««*«« ««,$   15, 

Antenna  Pak  2  (Five  assorted  rubber  duck  antennas  -  save  $3Z) ..***.>.*- >^,.S  99. 

TQ2Q0  Tone  Counter  (CTC5^  signalling  tt>nes) .*«.**«*,,«««--.««*««»«,-„.*,*.««.»«*««»«.*«..«.,.S  179» 

APS-104  (Extends  RF  detection  distance  lOx) ^ ,„.,.„„,„ - S  995. 

CF800  CelluTar  Band  Pass  Filler/ Amplifier... „ $  299. 


I  im 


mi 


FACTORY  DIRECT  ORDER  LINE 


1-800-327-5912 


305-771-2050  •  FAX  305-771-2052  *  5S21  NE14lh  Ave,,  Ft.  Lauderdale,  FL  33334 

5%  Ship/Handling  tMaxSlOJ  US  k  Canada.    I?'    nuLside  continental  U.S,    Visa  k  }Aast&  Card  accepted 

CiRCtE  172  Oft  flCAOER  SEmfKE  CARO 


HE  STANDARD  BY  WHICH  ALL  OTHERS  ARE  JUDGED. 


BASE/REPEATER  ANTENNAS 
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X  series 


X-500HNA    DUAL-BAND  REPEATER  VERSION 


X-SOONA      DUAL-BAND  REPEATER  VERSION^ 


\ 


X-200A 


DUAL- BAND  REPEATER  VERSION 


X-50A  DUAL-BAND  REPEATER  VERSION 


PART# 

FREQ 

GA  N(dB) 

PWR(W) 

LENGTH  (FT) 

CONNECTOR 

WIND  RATING 

ELEMENT  PHASING 

X-500HNA 

2m/70cm 

8.3/1 1 .7 

200 

17.2 

N 

90 

2  m  :3-5/8  A„70cm  :8  -5/8X 

X-500NA 

2m/70cm 

8.3/1 1 .7 

200 

17.2 

N 

90 

2m:3-5/8X,70cm:8-5/8X 

X-200A 

2m/70cm 

6.0/8.0 

200 

8.3 

UHF 

112.5 

2m  2-5/8A„70cm  :4-5/8X 

X-50A 

2m/70cm 

4.5/7.2 

200 

5.6 

UHF 

135 

2m  :6jBX,  70cm  :3 -5/831 

^ 

i 

1 

,    U  series  VHF/UHF  MULTiBAND 

1 

^  U-5000A   ^^^^^^^^^^^^^^^^^^^^^ 

PART  # 

FREQ 

GAIN(d3) 

PWR{W) 

LENGTH  (FT) 

CONNECTOR 

W  NO  RATING    , 

ELEMENT  PHASING  | 

U-300A 

70cm/23cm 

8.6/13.2 

150 

8.3 

N 

110 

70cm:4-5/8A., 
23cm  :1 0-5/8X 

U-5000A 

2m/70cm 
/23cm 

4.5/8.3 
/1 1 .7 

150 

6,0 

N 

135 

2m:6/8X,70cm:3-5/8X, 
23cm:7-5/8>. 

F  series  VHF/UHF  MONOBAND 


-23A 


PART# 

FREQ 

GAlN(dB) 

PWR(W) 

LENGTH  (FT) 

CONNECTOR 

WIND  RATING 

ELEMENT  PHASING 

DP-GH62 

6m 

6.0        1 

200 

21.0 

UHF 

78 

2-5/8X 

F-22A 

2m 

6.7       ! 

200 

10.5 

UHF 

112 

2-7/83C 

F-23A         1 

2m 

7.8 

200 

15.0 

UHF 

90 

3-5/8X 

F-142A 

1  1/4m 

5.5 

200 

6.0 

UHF 

110 

2-5/8X 

F-71 8A 

70cm 

11.5 

250 

15.0 

N 

90 

18-1/2X 

F-1230A 

23cm 

13.5 

100 

10.5 

N 

90 

25-1/2X 

FEATURES 

-  WIDE-BAND  performance 
-VSWR  1.5:1  (nom,} 

-  Factory  adjusted,  no  tuning  required 

-  Weatherproof 

-  Stainless  steel  radials  &  hardware 

-  UPS  shippable 


•F-718L:420-430MH2.F-718J:430-440MHz 


Rugged  fiberglass  radome(DP-GH62  thick-wait  aluminum) 
Wind  speed  ratings  in  excess  of  90MPH 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


CW  In  1992 

A  reader  noted  this  respDnse  when 
he  asked  about  the  oode  in  the  military: 
lA/e  don't  train  radiomen  to  copy  code 
any  mofe.  Why  would  we  want  to  Imin 
someone  to  copy  code  when  we  can 
move  messages  at  1 ,500  words  per 
minute  encrypted,  download  it,  decrypt 
it,  have  it  letter  perfect  and  ti and  delrv- 
er  it  10  the  adcJressee?  The  Navy  can't 
live  with  35  wpm  response  times, 
Hedc,  even  oyr  tugs  have  high  speed 
communcalions," 

Sure,  man^jai  CW  is  fun.  Bui  it's  like 
the  tun  men  have  driving  antique  cars 
and  preserving  them.  Should  our  motor 
vehicle  departments  insist  Ihat  people 
prove  their  ability  to  crank  a  Model  T 
and  drive  a  stick-shift  in  order  to  get  a 
driver's  license  to  operate  loda/s  auto- 
matic shift  cars?  It  makes  the  same 
kind  of  sensd. 

Making  a  Buck 

The  endless  whining  letters  from  re- 
tired old'lirr>ers  who  are  trying  to  make 
do  on  Social  Security  make  me  sick. 
The  world  Is  out  there  with  10-dollar 
b^ls  hanging  from  th€  branches  of  al- 
most every  tree  and  these  old  geezers 
are  too  lazy  to  bother  to  reach  yp  and 
pick  'em.  Then  ttiere  are  the  millions  of 
people  who  are  tiyt  of  work**  and  can*t 
fuxt  a  job.  if  you  can't  fiml  a  |0b.  rnake 
onel 

A  chap  stopped  t}y  to  visit  the  other 
tJay.  Out  ot  work.  What  can  he  do? 
Well,  here  we  are  in  a  recession.  Here 
we  are  In  what  looks  like  it's  going  to 
be  a  very  bng  recession  because  the 
factors  that  caused  it  haven't  been  ad- 
dressed by  the  administration  or 
Congress  yet — nor  is  there  any  ray  of 
hope  on  the  horl2o^  that  they'll  realty 
do  anything  about  rL  WelL  one  man's 
catastrophe  is  another's  bonanza. 
When  Humpty  falls  you  gat  tsusy  and 
make  omelets,  you  don't  stand  there 
wringing  your  hands  while  hydrogen 
sulfide  develops- 

Where  are  the  opportunities  tor 
starting  small  businesses?  Every- 
where!  For  instance,  with  people  k>sing 
tfieif  jobs  right  and  left,  many  ane  also 
losing  their  homes.  This  presents  a 
couple  opportunities.  One  Is  to  start 
making  very  low  income  housing  for 
people  who  suddenly  have  to  live  on 
welfare  or  unemployment.  But  my  ap- 
proach as  an  entrepreneur  woitld  t)e  to 


form  a  byijding  maintenance  service 
and  offer  rt  to  the  banks.  For  a  reason- 
able price  Id  look  after  their  repos- 
sessed houses,  keeping  the  lawns 
mowed  and  watered,  Ibe  bushes 
thmmed,  the  windows  repaired,  the  ln- 
sides  clean  and  dusted.  The  house 
isn't  going  to  sell  if  it  looks  ratty.  I  ii  bet 
I  could  sign  up  the  banks  around 
southern  New  Hampshire  to  let  me 
handle  at  least  a  couple  hundred 
homes  Heck,  there  are  several  just  on 
my  littJe  coyntry  road  that  have  "For 
Sate"  signs  on  them  and  are  unoccu* 
pied.  They  all  need  atter^tk^n. 

Then  there  are  families  going  on  va* 
cation.  They  need  their  homes 
checked,  animals  fed,  and  the  junk 
mail  taken  In.  Al!  you  need  is  to  be  rea- 
sonable, dependable  and  known  to 
your  potential  customers.  To  be  known 
you  have  lo  have  some  visibility  and 
thai  means  small  ads  in  the  paper,  an 
occasional  news  item,  perhaps  a  TV 
Interview,  il  you  can  organize  It,  It 
m^ns  mailing  cards  io  the  owners  of 
better  homes.  It  means  visits  to  the  lo- 
cal banks— and  more  visits. 

Any  problem  offers  opportunities — 
lt*s  all  In  how  you  think  about  it.  My 
wife  Sherry  noticed  how  difficult  it  was 
to  find  good  baby-sitlers.  So  she  start- 
ed a  baby-sitting  servtce.  She  inter- 
viewed potential  baby-sitters  and 
checked  tf^eir  relerenoes.  She  ran  ads 
and  checked  wijh  the  customers  to  see 
how  well  her  sitters  were  doing.  She 
helped  train  them.  The  first  thing  you 
know  she  had  dozens  of  sitters  and  a 
land-office  business  going,  with  her 
getting  a  commission  On  every  job. 
And  that  was  before  compuiers,  wh^ch 
would  make  it  even  easier  to  keep 
track,  do  \h&  billing  of  the  customers 
and  handle  iha  payroll  for  all  those  in- 
dependent oontractof  sitters. 

So  what  services  are  needed  in 
your  area?  I  can  think  of  a  bunch  more, 
but  let's  gel  your  little  gray  cells  perk- 
ing Instead  of  sitting  there  in  a  loop. 

Fixing  The  Brain 

It  all  stifled  with  an  article  in 

Anafog  Wtten  I  was  young  I  read  a  kit 
of  science  fiction.  The  best  was  in 
Astoundtng  Stories,  edited  by  John 
Campbell  W2ZGU.  The  magazine  is 
now  Analog. 

John  had  an  enormous  influence  on 
me.  He  was  the  first  magazine  editor 


V6  ever  seen  wtio  wrcite  long  editorials 
about  whatever  was  interesting  him  at 
ttie  time.  How  many  magazines  have 
you  seen  with  i meriting  editorials?  Its 
rare.  I  eventually  got  to  be  good  friends 
with  John,  We'd  get  together  for  lunch 
every  few  weeks.  Talking  with  him  was 
exciting— like  a  mental  roller  coaster, 
with  ideas  on  nuclear  physics,  cosmol- 
ogy, quantum  physics  and  so  on  going 
by  in  rapid  succes^on.  He  was  inter- 
ested in  everything  and  never  re- 
strained by  sdentiHc  or  rel^ious  dog* 
ma.  Alas,  he  smoked,  so  he  died  tar 
too  young. 

So  here  1  am,  still  an  Analog  sub- 
scriber after  58  years  and  still  turning 
to  their  science  fact  article  the  first 
thing  every  month.  They're  usually  out- 
standing. 

The  article  they  published  on  how 
the  brain  worked  made  so  much  sense 
that  I  bought  the  book  on  the  subject  1 
had  to  know  more.  Since  I  approach  all 
new  ideas  as  a  skeptic,  I  wanted  to 
give  this  new  concept  a  try  and  see  if  it 
really  worked.  The  idea  that  painful  In- 
cidents happening  to  a  baby  before  it's 
born  could  influence  it  all  through  life 
was  rejected  fiat  ou!  by  doctors  and 
psych talrists,  yet  from  a  systems  anal- 
ysis view,  it  made  perfect  sense. 

I  was  a  radio  announcer  a!  WSPS. 
a  radio  station  in  Sarasota.  Flonda.  at 
the  time,  I  talked  over  Ihe  kjea  with  a 
fellow  announcer.  He  was  skeptical, 
but  game  for  us  to  give  rt  a  try  and  see 
what  would  happen.  We  decided  to 
see  if  we  could  find  out  why  he  had  to 
cough  every  time  he  was  starting  to 
announce,  He'd  solved  the  problem  by 
tnstBHrng  a  small  switch  by  the  micro- 
phone which  wotilcJ  out  it  oft  whtle  he 
coughed. 

So  I  put  him  fnto  a  fight  hypnotic 
state  and  asked  htm  lo  repeal  Ihe  word 
cough.  1  then  asked  him  to  go  lo  the 
earliest  lime  he  had  to  cough  and  to 
say  whatever  came  to  mind.  He  said. 
Tve  got  to  cough."  I  asked  him  to  keep 
repeating  that  and  see  what  else  came 
to  mind.  This  developed  into.  "Every 
time  1  get  nervous  I  have  to  cough.* 

For  about  an  hour  I  kept  getting  h^ 
to  come  up  with  more  words  and 
phrases.  I  asked  him  his  age  and  he 
said  eight.  1  asked  if  that  was  years.  He 
said  no,  it  was  months,  i  said  before  or 
after  birth.  He  said  it  was  before  birth. 
Hmmm.  Sure.  Well,  if  it  might  help. 


what's  the  difference,  so  we  continued. 
I  wrote  down  the  stuff  he  was  saying. 
The  story  thai  emerged  was  ol  his 
mother  and  talher  fiving  in  the  back  of 
a  cotd,  damp  factory  building.  His 
mother  had  a  bad  cough,  which  appar- 
ently was  painful  to  little  pre-Joe.  The 
father  said  something  about  her  stay- 
ing with  the  family  next  dOOr.  the  Mur* 
phys,  until  she  fell  better. 

Whether  this  was  all  fantasy  or  real- 
ity I  didn't  know,  but  it  was  intriguing. 
Once  we'd  run  through  all  this  stuff  a 
few  times  Joe  never  again  had  to 
cough  when  he  was  announcing. 
Something  worked. 

A  few  weeks  later  Joe's  mother  vis- 
ited for  a  few  days.  I  look  her  out  to 
lunch,  armed  with  my  notebook.  I 
asked  her  if  she'd  ever  lived  in  the 
back  of  a  factory.  She  was  incredulous. 
Yes.  not  long  before  Joe  was  bom. 
Was  she  sick  at  the  Hme?  She  thought 
fof  a  rTKKnent  and  then  said  she'd  had 
a  terrible  cough.  As  far  as  she  could 
remember  this  experience  had  never 
been  mentioned  after  Joe  was  born. 
She'd  forgotten  about  he  whole  thing 
unlit  I  reminded  her.  Then  I  asked  if 
she'd  stayed  with  some  friends  next 
door  for  a  while.  Yes'  And  did  she  re- 
nriember  their  name?  Was  it  Murphy? 
Yes,  it  was,  and  she  was  sure  she*d 
never  even  thought  of  them  since  Joe 
was  t>om. 

This  did  a  lot  to  convince  me  that 
this  was  a  real  experience  that  Joe 
was  bringing  up  under  hypnosis.  Of 
course,  there's  always  the  possibility 
that  he  might  somewhere  have  hea/d 
aixxjt  all  this  and  for^tten  it,  but  that's 
a  remote  possibility  since  you  don't  for- 
get things  under  tiypnosis.  Its  ail  there. 

Being  a  pragrriatlst  I  wasn't  quite  as 
interested  in  whether  these  were  reaJ 
memories  or  fake,  as  long  as  dredging 
them  up  and  "running"  them  would 
erase  the  patterns  causing  problems  in 
present  time.  I  felt  I  had  hold  of  some- 
thing important,  SO  I  wanted  to  know 
more. 

The  radio  station  owner  was  im- 
pressed with  my  annoynctng  and  abili^ 
ty  to  ad  lib  morning  shows.  He  offered 
to  tet  me  have  a  three-hour  morning 
spot  and  share  in  the  ad  sales  it  would 
generate.  This  was  an  opportunity  that 
many  disk  Jockeys  would  kill  for.  but 
while  I  enjoyed  the  work,  f  couldn't  see 
myself  devoting  my  life  to  l>eing  a  DJ.  I 
quit  to  team  more  about  how  to  help 
repair  minds.  I  rmsved  to  New  Jersey 
and  a  research  toundatk^n.  This  turned 
out  to  be  the  wises!  decision  of  my 
entire  life. 

In  a  few  weeks  of  concentrated 
work  1  learned  how  to  find  and  remove 
the  causes  of  people's  problems.  Doc- 
tors today  agree  that  all  diseases  have 
emotional  components.  What  we  dis- 
fevered  was  how  to  find  these  and  re- 
move Ihe  basic  causes  for  most  ill- 
nesses. We  even  discovered  thai  an 
amazingly  high  percentage  oF  what 
seem  like  accidents  have  emotional 
causes. 

My  experience  wiih  Joe  was  re- 
pealed endfessly  with  other  people  I 
worked  with.  I've  been  promising  my- 

Continued  on  page  74 
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New  MF J  Super  Loop "  Antenna 

.  .  .  36  inch  diameter  —  it's  the  smallest^  high  efficiency  10-30  MHz  continuous 
coverage  antenna  ever  made  for  ham  radio  ,  *  . 

*  Only  36**  diameter  but  covers  10-30  MHz 


Round  conductor  more  effecient  than  flat  strip 
No  control  cable  needed  $ 

An  welded  construction 

Welded  butterfly  capacitor,  no  rotating  contacts 
Automatic  Band  Selection^,  SWRfWattmeter 


MFJ-1784 

199 


When  was  the  last  lime  you  saw  a 
dly  assembled  multiband  HF  antenna 
lat  fits  in  the  back  of  a  tiny  Toyota? 

Only  36  inches  in  diameter,  the 

ariable  MFJ  Super  Loop^^^  is  the 
tallest  high  efficiency  [0  to  30  MHz 
ontinuous  coverage  antenna  ever 
lanufactured  for  ham  radio. 

You  can  take  it  with  you  and  have  it 
p  and  operating  in  minutes  from  nearly 
nv where  —  on  irips,  vacations,  from 
otels,  DX-peditions,  campings  even 
x>m  a  moiorhome. 

Its  rugged  all  welded  aluminum 
3n-struction  with  built-in  mounting 
racket  makes  it  ideal  for  home 
istal  lat  ions  where  space  is  limited  — 
panmcms,  eondos.  small  lots,  attics, 
loscts  "  it's  so  small  if  II  hardly  be 
01  iced. 

The  excellent  performance  of  a  high 
fficiency  small  loop  antenna  is  well 
nown  and  well  proven  by  users  all 
ver  the  world. 

It -s  almost  as  efficient  as  a  dipole 
UE  gives  you  much  better  DX 
erfimmnce  —  especially  when 
lounied  vertically  near  ground  level. 

Vertical  mounting  gives  you  both 
>w  angle  radiation  for  DX  and 
igh  angle  radiation  for  close-in 
seal  contacts  —  it's  like  having  a 
eitical  and  a  dipole  combined  into 
ne.  By  rotating  it  you  can  null  out 
iRM.  Horizontal  mounting  gives 
ou  omni  directional  coverage. 

The  MFJ  Super  Uiop^^  antenna 
;  a  remote  I  v  tuned  hi^h-Q  antenna 
'ith  a  narrow  bandwidth  that 
.'duces  transmitter  hamionics,  receiver 
verloading  and  out-of-band 
itorference.  It  does  not  need  a  ground, 
idiaU  or  counterpoise.  It  covers  10-30 
1Hz  continuously  including  the  WARC 
ands  with  SWR  less  than  13  and 
andlcs  150  watts.  No  external  antenna 
mer  is  needed. 

It's  also  a  very  quiet  receiving  antenna 
ecause  it  responds  to  magnetic  fields  and 
ut  eieciric  fields  —  vou*lI  hardly  notice 
atic  crashes  during  a  storm. 

10  reasons  why  the  MFJ 
Super  Loop^^  beais  the  competition 
Reason  1,  The  MFJ  Super  U}op^'^ 
as  a  nwre  efficient  radiator  —  its  large 
jund  conductor  has  less  RF  loss 
^sistance  than  a  thin  flat  strip 
jnductor.  You  radiate  more  power. 
Keasiin  2.  It's  built  like  a  tank  ~ 
.050  inch  diameter,  thick  wall 
uminum  radiator,  all  welded 
instruct it)n,  no  mechanical  joints. 


welded  butterfly  capacitor 
with  no  rotating  contacts. 

Reason  3,  You  don't 
need  a  separate  control 
cable  —  the  coax  feed  line 
carries  both  RF  pt>wer  and 
tuning  control  signals.  The 
fcedline  is  decoupled  and 
isolated  by  a  balanced  to 
unbalanced  transformer 
(balun)  so  the  feed  tine  does  not  radiate. 

Reason  4,  MFJ's  exclusive  Aimmuitic 
Bands  Seiecticm^  auto-tunes  to  your  desired 
band  and  lets  you  know  with  a  beep. 

Reason  5-  Dual  Fast  and  Slow  tune 
push  buttons  make  the  remote  control 
much  simpler  to  use. 

Reason  6.  A  Cross-needle 
SWR/Wattmeter  with  two  ranges  is 
built  into  the  remote  control 

Reustm  7.  The  remote  control  is 
conipleiely  self-contained  because  it 


Remote  Control  (included)  mak^  MFJ  Super 
Loop^  easy-ta-tune  and  extra  portable 

NffJ's  exehjsrve  Automatic  Ba^ul  Selection^ 
feature  auto-tunes  to  your  desia\l  band  ami  lets 
ytHi  know  with  a  beep. 
It*s  extra  portable  because  .  .  , 
.  .  .  you  don't  need  a  separate  control  cable 
--  the  coax  fcedline  carriejsi  both  RF  power  and 
tuning  control  signals. 

*  ,  ,  you  don*t  need  a  separate  SWR  meter 
Stiper  LtHp"^    _  a  two  range  Cross- Needle  SWR/Wattmeier 
Rcfm^i-  Cotm^  ]^  built-in. 

,  ,  -  you  don't  need  a  separate  power  cord  because  It's 
baiter)  powered  -  you  can  also  use  12  VDC  or  110  VDC 
with  optional  MFJ-1312B.  S  12.95.  3x6\2!4  inches. 


uses  internal  A  A  batteries  (not 
included).  You  can  also  use  12  VDC  or 
110  VAC  with  MFM312B.  $12,95 

Reason  8.  It's  an  incredibly  tow 
$199.95  "  that's  40%  less  than  the 
nearest  competition. 

Reason  9,  You're  protected  by  MFJ's 
famous  No  Matter  Wliat^  one  year 
Unconditional  Guarantee. 

Reason  10.  If  you  ever  need  help 
with  your  MFJ  Super  Loop^^  you  can 
call  MFJ's  exclusive  toll-free  technical 
help  tine  800-647 -TECH(8324)  and  get 
expert  help  from  a  friendly  MFJ 
Customer  Service  Technician. 

Round  conductor  has  less  RF 
resistance  than  flat  conductor 

The  following  is  quoted  from 
Electronic  and  Radio  Engineering  by 
Frederick  Terman,  4th  edition,  page  22: 
*'  .  ,  ,  with  a  conductor  consisting  of  a 
thin  flat  strip,  ...  the  current  flows 
primanl)  along  the  edges,  ...  the  true 
or  effective  resistance  will  be  high 


because  most  of  the  strip  carries  wcvy  little 
current  ...  it  is  luu  ihe  amount  of 
conductor  suriiice  that  deiermines  the 
resistance  to  alternating  current,  but  rather 
the  way  in  which  the  conductor  material  is 
arranged/* 

Fact:  A  large  round  conductor  has  much 
less  RF  resistance  than  a  thin  Hat  strip. 

Because  the  MFJ  Super  Loop™  uses  a  large 
1 .050  inch  diajiiciei'  round  conducU)r  for  its 
radiator  -  not  a  thin  Flui  strip  -  it's  more 
efficient.  You  radiate  more  precious  ptiwer 
and  wa^te  less  as  heat. 

HoH  can  MFJ  make  the 
Super  Im&p^  sq  affordable? 
By  setting  up  an  entire 
operation  to  build  the  MFJ  Super 
Loop^^  in  volume,  MFJ  can 
reduce  production  and  material 
cost  and  improve  quality. 

A  production  machine  was 
custom  built  to  autnmatically  form 
thick  wall  aluminum  tubing  into 
precise  Imip  antenna  radiators. 

MFJ  builds  the  variable 
capacitor,  does  the  welding, 
punching  and  forme jg  and  builds 
^_^^^_    the  electronics. 

By  doing  as  much  as  possible  in- 
house  MFJ  reduces  cost  and  brings  you  a 
better  quaiitv'  prixluct  —  it's  Mmle  in  USA  at 
its  best. 

No  Matter  Whaf^  Giiarnntee 
You  get  MFJ's  famous  one  year  No 
Matter  HVi^r/™  unconditional  guarantee. 
That  means  we  will  repair  or  replace  your 
MFJ  Super  Loop^  (at  our  option)  no  matter 
what  for  a  full  year. 

Call  your  dealer  Uir  your  best  price 
Take  this  portable  multiband  HF  antenna 
with  you  and  enjoy  ham  radio  wherever  you 
go.  Call  your  dealer  for  your  best  price  and 
get  your  MFJ  Super  Loop™  today* 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647^TECH(8324) 

•  1  year  uneonttilional  guaraittee  *  30  day  money  back 
guarantee  (less  s/hj  on  orders  from  MFJ  *  Free  catalog 

MFJ  ENTERPRISES,  INC. 

B<n  494,  MiH^    $uw.  MS  39762 
rfiOl  j323oS^,  ^-*.J4>  CST.  Matt-Fri 
FAX:  <60l^  12.V655I:  \dd  S12  s% 

MFJ  .  .  -  making  quality  affordable 
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From  The  Hamshack 


Davfd  Rosner  VE4DAR,  Win- 

nipegt  Manttoba^  Canada  i  am  a  rela- 
tively new  Canadian  radio  a  mate  fir 
having  received  my  Basic  Oualir^cation 
(nO'COda)  in  February  t992.  Since 
getting  on  ine  air  on  tf»e  2  meter  band, 
I  have  tried  to  leam  more  theory  and 
practice  through  discussion  with  more 
experienced  hams  and  by  reading  73 
and  other  publications  > 

I  enjoy  your  provocative  editorials 
and  remember  your  cail  for  one  million 
new  hams  and  suggestions  for  team* 
Ing  GW.  I  was  delighted,  therefore,  to 
win  subscriptions  to  73  and  Radio  Fm 
at  my  first  hamfest  fast  weekend  at  the 
CanadaAJ.S.A.  Peace  Gardens. 

Please  keep  us  thinking! 

Larry  J.  Clark  N2M0S,  Princeton 
NJ  Isn't  tt  about  time  that  amateur  fa- 
dio  operators  started  paying  their  own 
way  around  here?  We're  racing  a 
steadMy  escalating  federal  budget 
deficit,  and  we  e)cpect  the  taxpayers  to 
pay  for  our  hotsfiy.  Let's  gel  real! 

Free  Lurvh  Nothing  is  free.  (I  yoy 
want  it.  pay  for  it.  We  haven't  paid  a 
lick  for  what  we  use.  but  there  are 
plenty  ot  other  people  wfro  woukj  lilte 
more  chunks  of  "our*  spectrum  ,  .  . 
And  th^y  are  willir>g  to  put  up  cashl  If 
you  want  to  use  a  National  Paric,  you 
pay.  You  license  your  boat  and  you 
pay.  If  we  don't  pay  for  it,  how  can  we 
claim  it? 

Pubtic  Service?  This  notion  of  atl 
hams  just  waiting  in  ranks  to  put  their 
radios  Into  public  service  might  just 
contain  a  measurable  amount  ot  bunk. 
What  Is  the  percentage  of  hams  who 
really  participate  In  meaningful  dnils 
and  exercises?  Most  hams  spend 
most  of  their  time  doing  other  radio 
stuff,  some  of  It  rewarding,  some  of  it 
merely  interesting,  and  (by  an  Increas- 
ingly vocal  minority)  some  of  rt  down- 
right destructive  to  the  hobby  (20  me- 
ters?). 

Poticing  We've  got  a  few  Bozos 
out  there.  Unfortunately,  they  take  up 
more  than  their  fair  share  of  domestic 
and  interriational  resources  (radio  fre- 
quencies)- What  If  we  dBMB  to  rede- 
fine the  term  "self-policing"  as  mean- 
ing the  willir^ess  to  pay  for  compe- 
ten!  enforcement  by  a  property  staffed, 
©qutpped  af>d  trained  FCC? 

I  believe  that  we  shoitkf  pay  a  fee 
upon  initial  licensir^.  upgrading  and 
fenewal  The  fee  should  be  sufficient 
to  cDvef  administrative  costs  during 
the  period  of  the  license,  as  welf 
as  the  cost  for  a  reasonable  amount 
of  enforcement  in  the  amateur  bands, 
The  one  exception  to  fees  should 
be  initial  (but  not  renewal}  for  No  wee 
class  licenses.  However,  I  think  that 
a  substantial  discount  for  those  under 
18,  the  disabled  and  senior  citizens 
would  be  in  order . . .  which,  of  course, 
would  proportionately  raise  the  fees 
of  non-discounted  hams,  since  we 
want  the  hobby  to  be  pretty  much  self- 
funded. 

The  period  between  renewals  will 
have  to  be  determined,  but  some- 
where in  the  neighborhood  of  every 
two  to  five  years  will  probably  work 
out.  Annual  renewal  would  be  an  un^ 


acceptable  administrative  burden, 
while  too  long  a  period  woukJn't  have 
the  purging  effect  we  need.  Purging 
would  end  any  bogus  license  counlir^ 
tftat  might  be  going  on,  arxj  also  gfve 
the  manufaclurefs  (and  publishers)  a 
more  accurate  estimate  of  what  the 
fx)bby  needs.  I  don't  feel  like  actyally 
shoveling  gold  into  the  pockets  of  the 
manufacturers,  but  t  would  like  them 
to  stay  in  business  so  I  can  buy  stuff 
and  get  it  fixed. 

We  might  even  consider  basing  the 
license  fee  on  the  amount  of  spectmm 
a  license  is  authorized  to  use.  The  fair 
martlet  value  of  VHP  and  UHF  would 
probably  be  higher  than  HF,  since  it 
has  more  competitive  commercial  val- 
ue and  isn't  as  limited  by  international 
agreements  and  treaties. 

Partial  and/or  full  relief  from  fees 
ecu  Ed  be  provided  by  al  towing  credit  lo 
hams  who  participate  in  bona  fide 
drills  and  exercises  conducted  by  ted* 
erally  recognized  [pertiaps  by  FEMA?) 
piibfk:  service  agenaes  and  organiza- 
tions. This  would  have  to  amount  to 
something  more  than  the  monthly 
ctieck-in  on  the  2  meter  net.  By  main- 
taining  a  data  base  of  fiams  applying 
for  fee  credits,  we  could  finally  show 
exactty  how  many  hiams  really  are  will- 
ing to  support  emergency  sendee  op- 
erattons  .  .  Of  course,  we  have  to  be 
prepared  for  an  underwhelming  re- 
sponse as  well. 

A  rational  Ik^ense  fee  would  show 
that  we  pay  our  own  way,  are  willing 
to  pony  up  the  bucks  to  support 
the  FCC's  enforcement  efforts  In  our 
bands,  support  new  and  disa- 
bled hams,  and  offer  thai  trained 
and  equipped  resource  for  emergency 
operations  we've  always  talked 
about. 

There  Is  another  advantage  for 
those  of  us  in  the  hobby  coming  up 
with  a  license  fee  scheme:  If  we  don't 
do  it,  and  soon,  someone  else  (per- 
haps Congress)  Is  going  to  ram  it 
down  our  throats.  Trust  me  .  ,  ,  when 
these  things  come  off  the  Hill  they 
usually  don't  work  right.  The  maney 
would  probably  go  into  the  general 
fur\d  instead  of  lo  the  FCC  {perhaps 
an  FCC  Amateur  Radio  Trust  Fund 
needs  to  t>e  established}.  Congress's 
klea  of  a  fee  sctiedule  cotikJ  be  pretty 
strange.  And  it  would  probably  take  us 
years  to  get  Congress  to  fix  thin^ 

I  think  it  is  time  to  pay  op. 

J.  G.  Owen,  Fort  Salon9a  NY 

Greetings.  I  couldn't  let  that  churiish 
fellow's  complaint  in  the  February 
1992  issue  stand  unanswered.  /  like 
your  editorials.  Indeed,  I  have  very  lit* 
tie  to  do  with  bam  radio,  so  probably 
the  only  reason  I  occasionally  buy  the 
magazine  is  for  the  editorials. 

On  another  topic,  from  my  non-ham 
viewpoint,  the  arguments  about  spec- 
trum usage  are  very  convincing:  why 
should  we  give  you  guys  all  this  stuff? 
I  mean,  if  you  want  to  talk  to  each  oth- 
er, can't  you  just  use  a  car  phone?  I 
don't  want  to  be  harsh,  but  as  youVe 
pointed  out  again  and  again,  hams 
have  to  appreciate  how  the  rest  of  us 
are  going  to  see  this  issue,  and  al- 


though I've  hardly  studied  the  thing  all 
that  much,  i  haven't  heard  any  very 
convmcing  arguments  on  the  hams' 
Stde. 

Finally,  one  of  the  great  things 
atKHJt  your  editorials  is  the  broadsides 
you  level  from  time  to  time  at  various 
offenders.  It  wouldn't  hurl  if  you  would 
occask^nally  go  into  t>ackground  so  we 
non-communicants  might  get  the  drift. 
For  Instance,  I  fourxJ  your  story  in  the 
February  editorial  about  the  various 
eariy  leaders  of  the  ARFIL  of  cooskJer- 
aWe  interest;  on  the  other  hand,  I've 
heard  a  good  deal  about  K1MAN  and 
Ns  nefarious  activities,  but  never  what 
must  be  obvious  background  (to 
hams)  about  exactly  what  it  is  he 
does.  It's  taie,  mostly  hams  read  the 
magaane.  of  course,  but  good  joumal- 
ists  (storyteliers)  should  always  try 
to  be  complete  so  none  of  us  slower 
listeners  get  lost. 

Dean  Berg  ma  nn  KB5UVT  Afllng- 
ton  TX  Concerning  David  Cassidy's 
"Eventualiy.  Morse  code  will  be 
dropped  from  all  license  classes.* 
^Random  Output."  September  1992): 
Since  International  agreements  are 
involved,  it  may  be  a  long  time  before 
that  is  true.  I  suspect  that  in  many 
parts  of  the  worid  it  Is  still  Important 
that  CW  rigs  cost  less;  that  they  are 
simple  enough  for  an  amateur  to  buifd; 
thai  they  use  less  bandwidth;  and  that 
they  consume  less  power.  As  a  newly 
licensed  amateur.  1  am  impressed  by 
QRP  CW  rigs  that  can  work  the  worid 
with  t>atlehes  that  would  only  power  a 
handie-tatkle  in  other  modes. 

Cassidy  is  right  about  one  tNr>g:  In* 
novation  is  vital.  Amateur  radio  once 
led.  and  commerce  followed.  Now  the 
reverse  is  true.  Don't  dream  of  copy- 
ing commercial  modes;  dream  of  en- 
tirely new  ones. 

Dean — CW  is,  and  always  will  b&,  a 
fun  way  to  communicate.  The  gear  is 
inexpensive,  portable  and  simple  to 
work  on.  The  fact  $Wi  remains  that  it  is 
an  inefficiBnt  way  !0  transmit  informa- 
Hon  and  is  qufctdy  becoming  a  Troste/* 
gia  mode'  like  AM.  My  prediction  is 
that  the  fTU  treaty  wilf  drop  this  re- 
quirement someday — itw  sooner,  the 
better. ..  David NIGPH 

Edwin  5,  Oxner,  San  Jose  CA 

Wayne,  yon  hit  tt>€  nail  squarely  on  its 
head — again  ("Never  Say  Die,*  August 
T992).  Both  our  educational  system 
and  our  prison  syslem  are  a  lost 
cause,  And^  nor>e  of  our  pditicians  are 
aware  of  either  the  problem  or  the 
cure. 

As  I  read  your  column  t  was  hoping 
to  see  comments  regarding  the  bur* 
geoning  interest  in  home  schooling 
Ihat  many  lamilies  are  adopUng.  My 
daughter  has  four  youngsters  receiv- 
ing their  education  at  home.  It  works, 
too<  A  year  ago  the  Montana  leg  is  la* 
ture  planned  to  outlaw  home  school- 
ing, but  through  the  insistence  of  my 
daughter,  who  was  privileged  to  speak 
to  the  joint  houses  of  the  Montana 
Slate  Legislature,  home  schooling  not 
only  remained  legal  but  was  encour- 
aged  I 

Another  topic  you  covered  related 


to  corporations  going  "off-shore"  to 
manufacture,  thus  depriving  millions  of 
Americans  of  their  Jobs.  A  principal 
cause  of  this  eafodus  stems  from  the 
cross  purposes  between  government 
agencies,  namely  the  EPA  under  the 
guidance  of  Director  Reiiiy.  Why 
^lould  our  factories  be  forced  to  align 
themsefves  with  the  nnachinatk>ns  of 
the  environmentalists  when  foreign 
naSons  offer  tax  breaks,  tow  interest 
loans  and  low-cost  labor  enticements? 
Again,  do  polrticians  urxJeratand?  Ob- 
viously not.  The  EPA  is  an  indepen- 
dent government  agency  within  the 
Executive  Branch,  yet  Bush  still 
scratches  his  head  wondering  why 
joblessness  remains  high.  Hey  Bush: 
Look  in  your  own  tsack  yard!  (Remem- 
ber, Wayne,  Reagan  dismantled  the 
EPA;  it  was  Bush  himself  who  restored 
It.) 

I  appreciate  your  obvious  concern 
for  the  welfare  of  this  country;  I  trust 
you're  concentrating  your  efforts 
where  they'll  do  the  most  good, 

Ray  J.  Howes  G40WY,  Wey- 
mouth, Dorset*  England  Wayne,  just 
thiought  I  wouid  drop  you  a  short  note 
regarding  your  edttonat  in  the  August 
'92  issue. 

Sutfme  it  to  say  that  t  agree  with 
your  incisive  hypothesis;  as  usual  it 
was  right  on  the  button.  Yes,  the 
British  education  system  sucks,  and 
as  you  Infer  H  parallels  what  is  appar- 
ently happen ir>g  in  America. 

You  won't  be  surprised  to  leam  that 
I  have  written  numerous  letters  to  all 
those  who  possess  governmental 
power,  tHjt  not  only  that,  I  tiave  actual- 
ly spoken  to  these  people  in  an  at- 
tempt to  dissuade  them  from  their  al- 
most maniacal  desire  to  presence  the 
status  quo  that  unfortunately  exists 
within  our  educational  system.  Trying 
to  get  these  so-called  elected  "lead- 
ers" lo  see  the  error  of  thetr  ways  Is 
akin  to  resurrecting  the  dead. 

Peril aps  I  should  mention  the  stran- 
glehold the  teachers  union  {N.U.T., 
quite  an  appropriate  acronym)  has  on 
the  teaching  profession  here  in  the 
UX.  The  union  bosses  appear  to  be 
more  interested  in  preserving  the^r 
perils  ar^d  large  salaries  than  in  eradi- 
eating  the  cancer  that  pervades  their 
members'  flawed  "leaching'  methodol- 
ogy What  a  jungle. 

As  there  are  sevefal  teachers  who 
are  also  harr^  in  my  immediate  area, 
Tve  been  expounding  the  virtues  of 
re-inveming  the  wheeL  so  lar  as 
teaching  is  concerned,  ever  my  kx:at 
repeaters,  etc.  Guess  what?  For  my 
pains,  all  I  hear  from  thiese  suppc^edly 
Intelligent  people*  are  pathetic  ex- 
cuses and  irratlooal  diatribes,  instead 
ot  reasoned  argument  or  construc- 
tive remedies.  It's  a  monster  out  of 
control 

Hey,  perhaps  we  need  a  Rupert 
Murdoch  to  do  what  he  did  to  the 
British  print  unions,  which  were  noth- 
ing more  than  constipated  dinosaurs 
awaiting  extinction.  Murdoch  went 
through  them  like  a  dose  of  salts.  You 
would  not  believe  the  salaries  ''print* 
ers"  were  earning  before  Murdoch  cut 
off  the  gravy  train. 

Don't  lose  heart  Wayne*  Vm  doing 
my  tevel  best  here  in  the  U.K.  to  per- 
suade those  people  who  matter  that 
education  just  has  to  undergo  a  tmns- 
lom^tion  . . .  rrow. 
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SAREX  Flies  Again 

on  STS-47 

The  space  shuttle  Endeavour  lifted  q^  on 
September  12  at  14:22:59.974  UTC  carrying 
two  ham  astronauts  (Mission  Specialist  Dr.  Jay 
Apt  N50WL  and  Fayload  Specialist  Dr. 
Mamom  Mohri  712NJY)  among  its  seven-mem- 
ber crew.  This  was  the  (ir^l  on-time  liftoff  since 
1985. 

Due  to  the  sleep  and  work  schedule  of  the 
astronauts,  most  voice  contacts  took  place  over 
the  Eastern  hemisphere.  Hams  in  the  U.S.  and 
Europe  did  have  ample  opportunity  to  work  the 
shuttle  via  packet  radio.  The  shuttle's  packet 
callsign  was  W5RRR-1.  This  mission's  high  in- 
clination orbit  (57  degrees)  put  it  within  reach  ol 
those  living  in  the  higher  latitudes. 

Several  schools  in  Australia  and  the  U.S. 
were  contacted  directly  by  the  shuttle  and  over 
8000  packet  and  voice  contacts  were  made 
during  the  mission. 

A  QSL  is  available  ff  you've  worked  the  shut- 
tle or  if  you  have  a  reception  report.  If  you  made 
a  packet  contact  with  the  shuttte.  please  include 
your  QSO  number.  Send  a  SASE  (foreign  sla- 
tior^  should  include  at  least  SO  50  postage  or 
equivalent  IRCs)  to  Jay  Apt  N50WL  al  806 
Shorewood  Drive,  Seabrook  TX  77566  USA. 

Earthwinds  Update 

The  Earthwinds  around-the-world 
manned  balloon  flight  is  now  scheduled  10  fty 
any  lime  after  November  15th-  IncJement 
weather  and  wind  patterns  prevented  last 
year's  attempt  from  Akron^  Ohio, 

This  time  the  launch  point  has  been  moved 
to  Stead  Field  near  Reno,  Nevada.  This  area 
near  Reno  has  some  of  the  most  favorable  win- 
tertime ground  wind  conditions  in  the  U.S.  and 
win  give  the  launch  team  more  opportunities  for 
a  successful  liftoff  of  the  complicated  dua1*bal- 
loon  system. 

The  amateur  radio  expehment  will  operate 
duftng  the  missior*  under  pilot  Larry  Newman's 
Cdllstgn  KB7JGM.  Twk^  each  hour  (at  30  and 
55  minutes  past  each  hour}  a  digitized  voice 
message  will  give  the  balloon's  latitude,  longi- 
tude and  ground  speed  on  a  frequency  of 
28.303  MHz.  Transmissions  a!  15  and  45  min- 
utes past  the  hour  are  also  possible.  This 
should  give  anyone  with  rriodest  receive  capa- 
bilities the  opporlunify  lo  track  the  balloon's 
progress  as  it  flies  non-stop  around  the  worJd. 
The  expected  flight  path  should  cany  the  bal- 
loon from  Reno  to  Texas,  the  Midwest  and  the 
East  Coast  during  the  imtfal  portion  oi  its  jour- 
ney. Launch  updates  will  be  posted  on  the  Bal- 
loon section  o(  the  73  eeSat  (603)  924-9343. 

ARRL  Kills  Automatic  HF 
Packet  Forwarding 

At  the  July  board  meeting  of  the  ARRL  di- 
rectors it  was  decided  to  accept  the  Digital 
Committee's  recommendation  that  unat- 
tended (automatic)  HF  packet  forwarding 
shoufd  not  be  allowed.  Ounenlly  a  selected 


number  of  stations  automalicaliy  forward  packet 
messages  on  the  HF  bands  by  pem^isslon  ot  a 
STA  (speciaJ  temporary  authority).  The  current 
STA  expires  at  the  end  of  the  year  and  wiH  es- 
sentially kilt  the  HF  packet  forwarding  r^etwork. 
This  network  has  been  in  place  for  a  number  ol 
years  and  successfully  transfers  many  thou- 
sands of  messages  each  month  between  pack- 
et operators  and  BBSs  across  the  country  and 
around  the  world.  The  League's  recommenda- 
tlon  is  for  sefJiZ-automatic  forwarding.  This 
means  that  only  a  station  with  a  control  operator 
present  may  initiate  a  contact  with  an  unattend- 
ed HF  packet  station. 

Lyie  Johnson  WA7GXD  has  come  up  with  an 
intriguing  proposal  In  the  July  *92  issue  of 
TAPR's  Packet  Status  Registef  that  would  move 
unattended  automatic  HF  packet  operations  to 
segments  in  the  WARC  bands  (30,  17  and  24 
meters)  to  alleviate  crowding  on  the  popular  20 
and  40  meter  segments  currently  used. 

It's  hoped  that  a  reasonable  compromise  or 
alternative  can  come  about  to  keep  tf>e  fonward- 
ing  network  alive.  Write  lo  your  ARRL  Director 
with  your  opinion  on  these  proposals  or  sugges- 
tions for  a  workable  unatlernjed  HF  packet  for- 
warding system. 

Founder  of 

Hallicrafters  Dies 

WiiKam  J.  Halligan  W9AC,  founder  and  re- 
tired chairman  of  the  Hallicrafters  Company, 
died  July  14  at  age  93  in  Miami  Beach.  The 
man  who  started  the  firm  in  1933  as  a  supplier 
ol  amateur  radio  shortwave  receivers,  and  then 
developed  it  into  a  major  manufacturer  of  eJec* 
tronic  equipment  for  the  home,  industry^  the  mili- 
tary and  aerospace,  resided  in  Bal  Harbour, 
Florida,  and  formerly  in  Chicago,  Illinois. 

Halligan,  a  native  of  Boston^  Massachusetts, 
received  a  radio  experimenter*s  license  while 
still  in  high  school,  and  held  the  amateur  radio 
call  letters  W9AC.  He  worked  as  a  wireless  op- 
erator on  excursion  ships  between  Boston  and 
other  coastal  cities,  serving  in  WWf  as  a  radio 
operator  on  the  battleship  Htinois. 

Halligan  attended  West  Point  but  qui!  the 
military  academy  to  instead  become  a  newspa- 
per reporter  in  Boston,  and  then  later  in  New 
York.  He  left  journalism  to  become  the  sales 
manager  for  a  radio  supply  company  in  Boston, 
then  started  HalHcrafters  in  1933. 

During  WWII,  Hallicrafters  made  shortwave 
radios  for  tfie  military.  After  the  war  ended,  the 
company  took  to  production  of  home  television 
receivers  and  peacetime  radar.  In  the  early 
1960s,  the  company's  military  contracts  consti- 
tuted 70%  of  its  revenues,  Hallicrafters  helped 
to  develop  the  Air  Force  Quick  Reaction  Capa- 
bility (QRC)  program,  and  then  moved  into 
space  communications, 

A  1953  Chicago  TrlburiB  article  said  of  Mr. 
Halligan  that  due  to  his  prominence  in  the  in- 
dustry, he  was  sometimes  referred  to  as  "Wire- 
less Willie,"  or  "Radio's  #1  Ham/' 

Halligan,  who  served  as  President  and  CEO 
of  Halircrafters,  continued  in  that  position  even 
after  the  company  was  acquired  by  Northrop  in 


the  1960s.  He  retired  in  1967,  and  is  survived 
by  two  sons,  William  Jr.  and  Jack.  10  grandchil- 
dren and  12  great-grandchildren.  TNX  Chicago 
Tribune:  WBJUV;  WestUnk  Report  ^631,  August 
14.  1992. 

^Wayne  Green's  World^^ 

Wayne  Green  W2NSD/1  Is  the  latest  addi- 
tion to  the  growing  fist  of  ham  radio  celebri- 
ties taking  to  the  airwaves  with  a  radio  show 
of  his  own.  "Wayne  Green's  World"  was  kicked 
off  on  Thursday,  August  6th,  as  a  pari  of  the 
new  lineup  on  the  revamped  Let's  Talk  Radio 
Network,  In  his  first  outing,  Green  touched  on 
several  subjects  that  included  national  politics, 
the  welfare  system,  educational  travel  and 
cooking,  as  welt  as  amateur  radio.  According  to 
LTRN  Producer/Director  Frank  Collins  NSTAF, 
the  response  to  Green's  new  program  was 
ovenivhelming.  Collins  says  that  he  received  nu- 
merous calls  after  the  program  to  congratulate 
the  organization  on  bringing  W2NSD  to  the 
satellite  radio  network*  *Wayne  Green's  World* 
can  be  heard  every  Thursday  at  9:00  p.m.  East* 
em  lime  over  LTRN  on  GTE  Spacenet  III,  Chan- 
nel 21 .  6.2  MHz  audio,  TNX  Westtink  Report, 
#632,  August  28,  1992. 


Instant  Licenses 
for  Aliens? 


The  FCC  on  August  6th  issued  a  Notice  of 
Proposed  Rule  Making  in  RR.  Docket  92-167 
to  provide  a  way  in  which  foreign  amateurs 
could  secure  60-day  operating  permission 

while  visiting  the  U.S.  The  plan  would  include 
amateurs  from  countries  with  which  the  United 
States  has  no  reciprocal  operating  agreement 
and  would  have  volunteer  examiners  handle  the 
mechanics  of  the  applications.  The  comment 
deadline  for  P.R.  Docket  92-167  is  October  26. 

The  FCC  proposes  to  have  VEs  examine  the 
foreign  operator's  amateur  license  and  identifi- 
cation, and  determine  the  applicant's  home  op- 
erating privileges,  Ihen  administer  a  20-quesiJon 
examination  ^'on  those  aspects  of  our  rules  that 
are  most  applicable  to  the  type  of  operation  in 
which  the  visitor  plans  to  engage  while  in  the 
United  Stales,^ 

The  FCC  suggests  that  VEs  could  compile 
the  20-question  examinations  from  existing 
question  pools  marntained  by  Volunteer  Exam- 
iner Coordinators. 

Upon  passing  the  examination,  the  foreign 
applicant  would  receive  a  Certificate  of  Suc- 
cessful Completion  of  Examination,  which  would 
serve  as  proof  of  the  foreign  operator's  condi- 
tional license  authorizing  operation  in  the  United 
States,  according  to  the  FCC. 

The  volunteer  examiners  then  would  notify 
their  coordinating  VEC,  who  would  add  the  per- 
tinent information  on  the  foreign  applicant  to  a 
data  base  that  is  maintained  and  forwarded  to 
the  FCC  on  a  regular  basis.  The  foreign  opera- 
tor would  be  allowed  one  maximum  60*day  op- 
erating period  in  the  U,S.  at  any  time  within  365 
days  of  the  issuance  of  the  CSCE.  TNX  West- 
link  Report,  ^^$32,  August  28.  1992. 
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The  QRP  80/40  CW  Sender 


QRP  power  and  QRP  cost 


by  Richard  Q.  Marris  G2BZQ 


My  original  plan  was  lo  home-brew  a 
simple  CW  iransmitier  ror  a  daily, 
early  morning,  point-to-pomi  QSO  with 
a  friend  in  Germany,  using  3665  kHz. 
This  was  a  distance  of  400  miles  or  so.  I 
figured  that  around  5  watts  CW  would 
sulTice,  and  decided  lo  use  semJ*conduc- 
tors-  A  look  at  some  recently  published 
designs  indicated  that  this  would  involve 
a  printed  circuit,  several  semi-conduc- 
tors, maybe  50  or  more  components,  plus 
atl  the  components  for  an  AC  power  sup- 
ply 

1  went  back  lo  the  happy  days  when  I, 

and  many  others,  used  a  single  6L6  or 
6V6  transmillcr  and  worked  the  world. 
Wiih  ihcsc  happy  recollections  in  mind, 
things  really  got  out  of  hand — one  thing 
led  LO  another,  and  the  QRP  80/40  was 
bom. 

Til  is  transmillcr  is  a  person  ificai  ion  of 
simplicity  in  circuitry,  simplicity  in  con- 
siruciion,  QRP  in  power,  and  QRP  in 
cost.  It  covers  both  the  80  and  40  meter 
bands,  and  is  built  into  an  existing  metal 
cabinet  measuring  about  8,6"  wide  x  4" 
high  X  4. 1"  deep  (that  includes  the  built- 
in  AC  power  supply).  It  uses  just  one 
tube  and  can  be  loaded  lo  5  watts  or  so. 
In  fact,  the  result  is  less  complex  than  so- 
called  "simple**  semi-conductor  jobs. 
The  reliable,  robust  6BW6  lubc  can  be 
quickly  changed  and  ihe  design  does  not 
require  a  primed  circuit — all  major  com- 
ponents have  solder  tag  connections  and 
the  smaller  components  can  be  slung  be- 
tween them.  By  all  means,  toil  away  on  a 
printed  circuit  board  if  it  will  make  you 
happy,  but  I  have  always  believed  that 
"the  simplest  is  the  bcstest."  In  addition, 
85%  of  the  bits  and  pieces  were  in  my 
junk  box. 

The  circuit  in  Figure  1  shows  a  rela- 
tively convenuonal  circuit  using  a  6BW6 
tube  (VI),  crystal -controlled  with  a  pi- 
ouipui  circuit  which  is  tunable  over  both 
80  and  40,  by  simply  plugging  in  an  FT- 
243  crystal  (either  80  or  40  meter  band) 
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Figure  I.  Schematic  of  the  QRP  80140  CW  aansminen 


for  the  selected  band.  Do  not  try  to  dou- 
ble an  80  meter  crystal  lo  the  40  meter 
band.  The  purpose  of  CI  (3-33  pF  trim- 
mer) is  to  pre^sei  adjust  for  a  clean  CW 
note,  which  can  be  a  problem  with  a  sin- 
gle tube  TX.  The  power  of  the  TX  could 
be  increased  by  decreasing  the  value  of 
R3,  at  the  risk  of  a  T7/T8  note. 

CS  is  a  single*gang  365  pF  air-spaced 
good  quality  receiving  type  variable  ca- 
pacitor. C9  is  a  similar  2-gang  365  ^  365 
pF  variable  capacitor  with  both  sections 
wired  in  parallel  to  give  730  pF  total  ca- 
pacity. Both  an  external  LC  and  "T'  type 
ATU  have  been  used  with  success  and  no 
detectable  harmonics. 

The  built-in  AC  power  supply  half- 
wave  rectifier  used  was  an  old  Westing- 
house  18RA  which  was  in  the  junk  box, 
but  Radio  Shack/Tandy  and  others  stock 
suitable  low  cost  alternatives. 

The  whole  TX  +  AC  power  supply  is 
enclosed  in  an  existing  metal  cabinet 
8,6"  wide  x  4"  high  x  4,1"  deep,  onto 
which  a  new  front  panel  was  fitted.  A 
simple  f  1  shape  chassis  was  made  and 
fitted  to  the  panel  as  shown  in  Figure  2, 


which  also  shows  the  assembled  layout 
of  the  main  components  on  the  front  pan- 
el  and  chassis.  The  size  of  the 
cabinet/chassis  is  not  critical  and  the  po- 
sitioning of  the  major  components  can  be 
adjusted  slightly  to  accommodate  the  ac- 
tual component  sizes  used  by  individual 
constructors.  The  HT  DC  plate  voltage 
with  "key  down"  was  1 15  volts  DC. 

LI  is  wound  on  a  length  of  I "  diameter 
PVC  or  plastic  tube  using  35  turns  of  24- 
gauge  enamel  copper  wire  spaced  one 
turn.  The  L1/C8  +  C9  circuit  should  tune 
to  the  40  meter  band  near  minimum  ca- 
pacity. However,  individual  coils  and 
layouts  may  differ  slightly.  If  necessar>% 
a  small  number  of  turns  can  be  removed 
from  LI  to  achieve  40  meters  with  the 
C8  plates  about  15%  enmeshed*  and  then 
Ihe  80  meter  band  should  resonate  with 
CS  plates  about  65%  enmeshed- 

To  test  the  TX,  adjust  CI  and  C9  to 
maximum  capacity  and  plug  in  a  50*ohm 
dummy  load.  Next,  insert  an  80  meter 
band  cry^staK  press  the  key.  and  tune  C8 
for  minimmti  current  on  the  meter;  then 
increase  the  current  by  detuning  to  give  a 


INTRODUCING  THE  FIRST  AFFORDABLE 

000  MHz  SPECTRUM  ANALYZER 

80  Db  ON  SCREEN  DYNAMIC  RANGE  -  1 1 0  dBm  SENSITIVITY 


1 


^^-  qO 


h^^ 


QUALITY  -  PERFORMANCE  -  BEST  DOLLAR  VALUE 


A  MUST  FOR  EVERY  SHOP: 
Perfect  for  eveiy  Ham  Shack,  RF  Lab^ 
EMI  Test  Lab,  TV-AM-FM  Broadcast 
Station,  and  Radio  Service  Sbopw.SA 
Series  Analyzers  are  just  the  right 
mstniments  to  use  as  a  Pan  Adaptor  for 
your  HF  rig*  Tune  up  an  HT 
radio*.. Tune  Filters,  Duplexers, 
Cavities^  Mixers  and  recievers... 
CATV/MATV/SateHite  systems..  Oieck 
RF  cables,  RF  amps,  and 
Oxmectors, .  .Check  and  adju^  Security 
Transmitters  and  Reciev^rs...  Evaluate 
an  RF  based  Sysfem&,«.AU  this  b  a 
siii^e  hastrument  for  only  $1^5.00 
Modei  SA500  /  $1495.00   Model 
SAiOOO  (suggest^  list  price) 

EASY  TO  USB,., NO  FRILLS; 
rrc  SA  series  Analyzers  provide 
unsurpassed  performance,  with  just  a 
dozen  easy  to  operate  well  organized 
controls., *Tbe  SA  Series  controls  ai^ 
simple  to  understand  and  use,  even  if 
you  never  used  a  Spectrum  Analyzer 
before  you  wtU  be  on  line  in  no  time* 

FEATURES, -J^EATURBS: 

The  Baselme  Clipper  controls  tte  low 

end  noise  to  sigiml  ratio... Tbe   Video 


Filter  can  be  used  at  any  frequency  and 
dispersion  setting.  **Tte  Vertical  Position 
control  calibrates  the  vertical  position 
and  sets  tbe  Baseline  reference  point*. 
The  input  attenuator  control  sets  the 
referen(»  points  at  0  dBm,  -20  dBm  or 
■40  dBm...  5  Center  Frequency  select 
pushbutton  switches*  a  ten  turn  Fine 
Frequraicy  control,  combined  with  A  SO 
MHz  Crystal  Oscillator  Marker  that 
places  a  marker  at  each  50  MHz  point 
from  50  MHz  to  1000  MHz,  making 
ft%<iuen£^  identificatioii  very  easy  wfaeo 
using  flie  SAIOOO  m  SA50O,.The  DC  to 
50  MHz  per/da V.  pushbutton  dispersion 
CCTitrol,  allows  flill  80  dB  c^  screen 

MODEL  SA500 


dynamic  range  from  DC  to  SO  MHz 
dispersion  settings  with  out  degradatioii 
of  die  on  screen  dynamic  range,  plus  a 
continuously  variable  dispersion  controh 

PERFORMANCE  and  LOW  COST: 
The  SA  Series  Spectrum  Analyzers  have 
been  designed  utilizing  a  revolotionary 
new  prQ5?rietaiy  Log  Amplifier,  which 
provides   -110  dBm  senitivity  (,7  micro- 
volts).*.And  up  to  K>  dB  on  screen 
dynamic  range  with  a  Vertical  AmpUtude 
Accuracy;  of  +/-  2  dB  over  70  dBm»  +/- 
3  dB  over  80  dBm...  Frerqaency  Range 
of  2  Mhz  to  1000  MHz  SAIOOO  and  2 
MHz  to  600MHz   SA500...  A  5"  Display 
with  10  dBm  per/div,  on  8  Vertical 
Fixed  Divisions,  DC-50  MHz  per/div.  on 
10  Horizontal  Fixed  Divisionsr 
Dimensions  fi^H  x  12''W  x  17"  D, 
Weight  IS  LB, ..Pius  all  these  features  at 
one  third  the  cost  of  most  low  cost 
Spectrum  Analyzers  on  the  mari^et 
today... The  Model  SAIOOO  and  SA500 
Spectrum  Analyzers  offer  you  the  best 
performance  to  price  ratio  in  tt^  market 
today  and  it's  MADE  IN  THE  USA.  If 
you  need  a  truely  high  perforatanoe 
Spectrum  Analyzer  at  a  truely  low  price 
ordra"  an  UC  Analyzer  today. 


^^^ 


SPECIAL  INTRODUCTORY  OFFER   SAVE  UP  TO  $400  VALUE 
CALL      FOR   INFORMATION    OR  TO   ORDER    1-800-232-3501 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WUHOUT  HCmCE  OK  QBUGAHON.  WC.  VISA,  AE,  DISCOVER*  OffiCK  ,  MONEY  ORDER 
PRICES  INCLUDE  SHEWING  AND  IKSURANCE  VIA  UPS  GROUND  (USA)*  CA-  RESmENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME, 

Wstributed  By  NavtDC  1303  Awcida  Aw„  Suite  193  Newport  Beach,  CA  92660  714-721-8085   FAX  714-721-8085 

C4JICLE  3  ON  ftlA&eit  SERVICE  CARD 


I 


SatcUit 


Check  Us  Out 

W  WAframy  Service 

w  $4  Air  chMg&* 

19  No  Card  charge 

llfl  EilciMled  Hours 


•^^ 


For  Air* 


E^teiidi'd  Phone  Hrs, 


*  io  Conlincnul  USA 


ft  Hum 

FT'MHlT 
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•T 

Ft  WHPk  «« t»*i 


?COM 


ic  7%  Gi  cvq  tut 
iCmcwLpii 

C'WQOQ 


CampleLcLibriry  IncludLUg:*.. 
AfiBL  -ftSCb  ■  Akl'SCl  •  WSYI 


1-80£Mi26  2a91 

METFO:  (612)  786^475 

FAX:  (61 2)  766*651 3 

2603  County  Rd.  I 

Mounds  View,  MN  551 1 2 

Super  MJnna&ola  Watts  1  -800-279-1503 


CIRCLE  153  ON  READ  EH  SERViCi  QAS& 
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Figure  2*  Fanetkhassis  assemtly  layout. 


2  mA  increase  in  current  so  that  the  crys- 
tal is  oscillating  smoothly.  Increase  ihe 
antenna  load  by  tuning  C9  for  maximum 
ctirrent.  Now  listen  on  an  RX  and  adjust 
CI  for  the  best  keying  note*  Repeat  all 
the  above  with  an  ATU  and  antenna  in 
place  of  the  dummy  load.  Readjust  CI 
for  the  best  note.  It  should  not  be  neces- 
sary to  readjust  CI  again  unless  the 
6BW6  tube  is  replaced. 

Repeat  all  the  above  with  a  40  meter 
band  crystal — hut  without  any  further 
adjustment  of  C I .  Do  not  use  an  BO  me- 


ter crystal  on  40  meters. 

Rcmcmber^ — higher  voltages  arc  used 
in  lube  transmitters  than  with  semi-con- 
duciors,  so  TAKE  CARE! 

With  this  little  QRP  one-tube  trans- 
initter  I  have  been  able  to  maintain  the 
regular  early  morning  QSO  into  Ger- 
many, and  have  met  little  difficulty  in 
working  all  over  Europe  with  an  indoor 
antenna,  providing  a  useful  standby 
transmitter. 

Have  fun  with  ''The  QRP  80/40 
Sender." 


Parts  List 

R1 

47k,  1/4  watt 

R2 

470  Ohms,  1/2  Vim 

R3 

12k.  1  wan 

R4 

100k.  1  watf 

R5 

iDOk,  1  watt 

CI 

3-33  pF  trimmer 

CZ 

0.01  |iF^300V  woflong  minimum 

G3,C4,C5 

0.001  |LiF/300V 

C6 

1000  pF©  1kV 

C7 

50  jiF/350  voKs  electrcrfytio 

C8 

365  pF  single  gang  air^aced  vanatjle  capacitor 

C9 

365  +  365  pF  two  gar>g  airspaced  vanabi©  in  pamBel — 730  pF 

Crystal 

3.5  &  7  MHz  band  crystels — FT243  with  panel  mounting  socket 

VI 

6SW§  lube  +  B9A  ceramic  ctTasste  mounting  socket 

D1 

(Westinghouse  18RA  usmi)  any  suitable  type  availabia 

RFC1 

2.5  mH  nf  choke 

RFC2 

9  turns  ciose-wound  PVC  hook-up  wire  wound  on  3/16"  diameter  rod,  and  removed 

J1 

Jack  socket  for  Mcrse  key  plug 

LI 

35  turns  24  gauge  enamel  copper  wtre,  spaced  1  turn  and  wound  on 

r  diameter  PVC  or  ptastic  (paKOlin  n  the  U.KJ  tube 

N 

Neon  panel  light 

SWl 

2' pole  on/off  switch 

It 

Transformer^secondaries  1,)  250  VAC  @  60  mA  (minimum) 

2.)  6.3  VAC  @  1  amp  (minimum) 

Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance. 

MODEL  CS-700:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times.  User  selectable  operating  modes:  VOX  Enhanced 
Sampling  or  VOX  Controlled  Sampling.  Features  include  a  9  Phone  number 
Speed'dialen  Automatic  Sample  Window  Set-up  and  more, 

PRIVATE  PATCH  V:  Ofters  four  user  selectable  operating  modes: 

1.  Simplex  vox  Enhanced  Sampling     2.  Simplex  VOX 

3.  Semi-Duplex    4.  Repeater  Maker. 

In  the  Simplex  VOX  mode,  Private  Patch  V  can  be  used  straight  simplex  or 

through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext. 

speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 

Number  Speed-Dialer,  Remote  Base  operation  and  more.  Thousands  are  in 

use  worldwide. 


Your 


y^l£^ 


MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker.  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200:  Includes  all  features  and  modes  of  Model  CS-BOO  plus  90 
Phone  number  Speed-Dialer;  Remote  Base  Mode.  DTMF  Selective  Cadmg 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more,  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  •  Call  Waiting  •  Automatic  1-800  toll 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  •  Hookflash  •  Fully 
Regenerated  Tone  or  Pulse  Dialing  *  Ringout  sounds  tike  a  phone  •  Remotely 
controllable  relay  •  Non-voiatile  memory  *  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 

Call  or  write  for  brochures  and  dealer  infornnation. 
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fUJ.DCJPI.Ei  
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Connect  Systems  Inc. 

2064  Eastman  Avenue  #113 

Ventura.  California  93003 

Phone  (805)  642-71 84  •  FAX  (805)  642-7271 


1(800)545-1349 


CIRCLE  12  OH  READER  SERVICE  CARD 


Number  5  on  your  Feedback  card 


The  Noise  Remover 


A 


simple,  effective  way  to  get  rid  of  tfie  static. 

by  Gerald  R  Gronson  K8MKB 


There  have  been  a  number  of  re- 
marks as  to  how  a  really  narrow- 
band CW  filter  becomes  useless  when 
a  lot  of  "static"  noise  is  on  the  band. 
The  source  doesn't  matter;  the  resuh  is 
the  same-  The  filter  becomes  a  tone 
generator  and  the  signal  you  are  trying 
to  copy  is  lost. 

One  solution  is  the  noise  circuit  de- 
scribed in  this  article.  It  is  adjustable 
from  '*no  effect*'  to  "no  signal  out/*  re- 
quires no  special  parrs,  and  can  be 
made  small  enough  to  be  instahed  in 
an  existing  add-on  CW  or  SSB  filter. 
It  can  also  be  used  in  one  of  the  new 
simple  receivers^  Such  as  live  Sudden 
(see  the  October  '91  issue,  p.  8),  to 
give  the  receiver  a  bit  more  perfor- 
mance. 

The  Noise-Limiter  Circuit 

The  circuit  that  does  the  job  is 
shown  in  Figure  L  Most  noise-limiter 
circuits  are  of  the  shunt  type-  Tliis  one 
is  a  series  limiter.  The  bias  on  the 
diodes  is  adjusted  by  the  10k  limit  ad- 
just pot.  The  resistor  marked  6.8  to 
8.2k  (a  I  Ok/25  turn  pot  can  be  used 
here)  is  used  to  adjust  symmetry.  The 
capacitor  is  a  bias  filter;  the  15k  resis- 
tor is  the  output  load.  The  220  ohm, 
0,047  iiF,  and  0.0047  |.iF  capacitors 
foTTii  a  speech  range  filter.  The  1 00k 
output  adjust  potentiometer  can  be  a 
trimmer  or  a  standard  audio  taper 
''volume  control." 

Putting  the  noise  limiter  in  the  re- 
ceiver ahead  of  any  filter  makes  copy- 
ing a  signal  easier.  It's  like  closing  the 
window  a  bit  on  the  radio  signals  be- 
ing received,  but  unlike  a  volume  con- 
trol, small  signals  get  full  amplifica- 
tion and  big  signals  get  clipped. 

Three  circuits  are  shown.  With  so 
many  different  situations  out  there  it's 
a  hard  call  to  make  as  to  which  circuit 
to  recommend,  but  it  is  best  to  place 
the  noise  limiter  ahead  of  any  filter.  In 
the  Sudden  receiver,  place  the  noise 
limiter  ahead  of  the  LM386,  In  fact,  in 
a  simple  receiver,  use  the  circuit  in 
Figure  3.  The  circuit  between  the  X's 
could  be  omitted  for  first-time 
builders.  All  it  does  is  give  steeper 
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Figure  I ,  Noisc-liniiicr  schematic.  Use  I  his  circuit  if  a  high  level  signal  is  uvailabie  and  you 
have  an  "add-on"  narrowband  filter. 
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Figure  2.  Schematic  of  die  noise-limiter  with  a  pre-amp.  For  a  km'  level  signal  if  you 
"add-Off  filter  such  as  an  MFJ  CW  type. 
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Figure  3.  Schematic  of  die  noise-llmiier  with  a  built-in  amplifier  and  filter. 
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POWERFUL 


12  Volt  6.5  AH  PowerPack. 
Boosts  H-T  to  5/  7  waits  output. 
15  times  H-T  nicad  pa;:k, 


MODUUR 


•  Modtilar  mounts  for  accessories. 

•  Carries  H-T  &  adapters  in  one. 

•  Standard  cigarette  socket. 


PORTABLE 


Built-in  handle  &  strap. 
Always  ready,  no  overcharge. 
For  eniLTgcncy,  field  day,  etc. 


**Puifip  H-T  ro  5  watts.. .gets  lots  of  repealers  from 
every  hilltop!" 

— KDfiKVH        Matthew  Rapapon        P^aluma,  CA 


**Helped  malnfaln  communleatIiin-,to  the  L.A,  area 
OR  the  morning  of  the  7.6  earthquake.^ 

— KJMHQT     Gregg  M  HjII       Huntington  Beach.  CA 
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12  VOLT  DC  CORDLESS  RECHARGEABLE 


DC  Power  Pack — Sealed  lead  acid  cell, 
rechargeable  up  to  1,000  times* 

Wt,  6.4  lbs, si/e  7"  X 3"  X  10", 

Powers  other  DC  products  too. 

DC  Charger — Recharges  in  vehicle  in  1  lo  3  hours. 


AC  Charger — Recharges  at  home  in  8  lo  10  hours. 

Modular  Clip  HoMer — Holdi  H*T,  or  anything 
withabeh  clip. 

Modular  Stwrage  Pouch — Carries  accessories 
&  adapters< 

^Modular  Light — Constant/ flash  tog  light  for 
night  or  emergency.  Powers  H  waits  up  to  8  hours. 


Double  Socket — Powers  two  12  volt  products. 


HAM  KIT 

INCLUDES 


Optional  Solar  Charger  Kit 

Recharges  in  remtrtL'  areas  in  8  to  1 0  hours  ( sunny  day). 

Powers  H-T  in  emergency  (sunny  day). 

15  voU.  6.8  walU,  wt.4.5lb..  size  12"XI8"XI/4". 


WM 


To  order  call  toll  free: 

1-800-955-5014  /Dept  732N/24hr. 

30  day  money  back  guananiee.  I  year  laciory  limited  warranty. 

For  inquires  call  7 1 4-24 1  -6800  /  M-F  /  9-5  /  CA  lime. 

For  technical  info  call  factory  I  -8{K)-544-4 1 24  /  M-F  /  9^  /  CA  time 
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tM 


Power  Products  Marketing 

172^1  Ml  [icntuanii  Street.  Fountuin  Vulley.CA  92708 


DC  Power  Pack  /  Ham  Kit       #06-3110 


Valued  at  SI 35.48 


\  our  Price 


$99. 


95 


Optional  Solar  Charger  Kit      #06-8191 


Valued  at  SI 5 1. 40 


Your  Price 


$9.95  s&H* 

$99r 


$9.95  s&H" 
*  S  &  1 1  in  continental  USA,  tixtra  cost  for  others,  CA  residents  add  tax  7.75%.  Allow  2  to  4  weeks  for  delivery.  2nd  day  express  avtiibble.    «  !  W  PPM 


Fifiitre  4.  PC  hoard  foil  pattern  for  ilw  bu^ic 

noise-Hmiter  (refer  to  Figure  /  ^. 


Figure  d.  PC  hoard  foil  paiiern  fur  the  noise-Umiier  +  fiher  (refer  to  Figure  2). 


Fi^ttre  5.  Parts  placement  for  the  basic 
noisefimifen 

skirts  to  the  bandpass  re- 
sponse. It  is  a  definite  im- 
provement, but  not  really 
necessary.  The  output  trim- 
pot  is  adjusted,  in  any  case, 
to  keep  t'rom  overdriving  the 
fi Iter.  Using  fixed  resistors 
that  are  about  35%  lower  in 
value  will  allow  operation  of 
the  limiter  on  9  volts.  It 
could  then  be  built  into  one 
of  ihe  existing  add-on  fil- 
ters* such  as  one  of  the  MFJ 
models. 

As^einbty 

The  noise  limiter  can  be 
assembled  on  perf  board.  PC 
boards  are  also  available 
(see  the  parts  lisL  on  page 
16).  Glass  epoxy  is  preferred 
to  paper  phenolic.  Use  a 
low-watt  soldering  pencil, 
and  heat-sink  the  diodes. 
Quarter-watt  resistors  are  used 
throughout.  Poly-styrfne  capacitors 
are  used  in  the  filter  circuits,  as  are 
1%  resistors  (you  can  get  by  with 
5%),  The  squares  with  dots  are  wire 
wrap  pins.  Wire  wrap  pins  are  handy 
for  making  connections  to  pots,  power 
connections,  and  input-output  connec- 
tions. 

Adjustments 

I  used  a  panel  mount  pot  for  the  lim- 
it adjtist  pot  (R2  in  Figure  i ,  R6  in 
Figure  2  and  R9  in  Figure  3)  so  I 
could  easily  adjust  the  noise  reducer. 
Hook  up  a  I  Ok  pot  in  place  of  ihe  re- 
sistor marked  6,8  to  8:2k  (Rl  in  Fig- 
ure 1,  R5  in  Figure  2  and  RH  in  Figure 
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Figure  7.  Parts  placement  for  the  noise-limiter  ^filten 
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Figttre  H.  PC  hoard  foil  pattern  for  the  noise- 
limiter  +  filter  +  preamp  (r^er  to  Figure  3), 


Figure  9.  Pans  piacement  for  the  noise-limiter  + 
fitter  +  preamp. 


3}  for  initial  adjustments  (you  can 
leave  the  pot  in  place  when  done  or 
measure  its  final  value  and  replace  it 
with  a  fixed  value)> 

"/  believe  that  this 

circuit  can  improve 

copying  a  CW  signal  in 

a  high  QRN  situation 

by  between  60-80%, 

Try  it;  you'll  tike  it '" 

Tune  in  a  signal  with  your  receiver 
and  set  resistor  R  i  (marked  R5  in  Fig- 
ure 2  and  R8  in  Figure  3)  to  2/3  of  its 
maximum  resistance.  Next,  set  the 


limit  adjust  pot  (R2  in  Figure  1,  R6  in 
Figure  2  and  R9  in  Figure  3)  to  maxi- 
mum. Then  adjust  the  output  pot  (R6 
in  Figure  1,  RIO  in  Figure  2  and  R13 
in  Figure  3)  for  the  optimal  output  lev- 
el. Adjust  the  limit  adjust  control  (R2 
in  Figure  I)  counterclockwise  until 
clipping  occurs  (listen  for  a  definite 
change  in  the  quality  of  the  sound). 
Rock  Rl  back  and  forth  until  you  hear 
a  clean  sound.  From  this  point  on  you 
only  need  to  adjust  the  liniit  control 
for  noise  reduction. 

I  believe  that  this  circuit  can  im- 
prove copying  a  CW  signal  in  a  high 
QRN  situation  by  between  60-80%, 

Try  it:  you'll  like  it.  Q 

See  tite  parts  list  on  page  16, 
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MORSE  CODE  MUSIC? 


New-Powerful-BreaKinrougn.  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat*  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skiJIs, 
Now  the  secret  is  yours?  order  "THE 
RHYTHM  OF  THE  CODE"™  Version 
II  cassette  today! 

Send  $9.95  and  we'll  pay  the  shipping  to: 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST. 
Weymouth,  MA  02188. 

Cl^eck  Of  jnooey  order  only.  W&  ship  all  orders  within 
10  dsys.  Dutsrde  U.S  A.  please  add  S2.  for  airtnajJ. 
WA  rcsiderns  please  add  5%  sates  tax. 


CIRCLE  2  OM  REAOEfi  SERVICE  CARD 


I. 


MADISON 
SHOPPER 


ORDERS:!  (800)231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX  1  (713)729-4766 

New  and  Used  Meters, 
Tubes,  Transformers, 
Filter  Capacitors 
And  More 

VISA 


««cvTr'C9rii 


FREE  Ust  Call         n 


Madison  Electronics 

12at0  Zavaiia  Sireei 
Houston.  TX  ?7085 


CflM^Lf  as  QH  REACER  SERVTCE  CARD 


Portable  RF  Wattmeter — 

The  Tbruiine'  Model  44  WA  Is  a 
battery-powered  RF  directional 
wattmeter  that  offers  superior 
sensitivity  and  accuracy, 

•  Accurate  wjthln  -^/-5%  of  reading. 

•  Standard  elements  provide  frequency 
bands  from  200KHz  to  2300MHz 
and  power  ranges  from  0.002  to 
10.000  Watts. 

•  PJug-in  efements  have  seven 
overlapping  power  ranges 
resulting  m  a  5000-1  dynamic 
element  range* 

•  Selected  by  the  O.S,  Armed 
Forces  as  its  standard. 

Can  or  write  today  for  mote  details 
on  how  the  industry  Model  4410A 
Thru  fine  wattmeter  can  enhance  your 
two-way  RF  equipment  testing. 


30303  Aurora  Rd  .  DeveJand.  OH  44139  USA.   •  (216)  240-1200 
TLX;  706896  Bird  Elec  UD  •  FAX:  (216)  24B  5426 
WESTERN*  REGION  OFFICE   Oiai,  CA  •  (^J^  646-72S5 


Electronic  CorporatiDn 


CtRCtE  176  (5N  l»£AC^ER  SmVICE  CASO 
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B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONtCS 
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SALES 


SERVICE 


ORDERS  ONLY 
LOCAL  &  TECH 

ERVICE 
FAX  SERVICE 


1-800-TRU-HAIVfM 
1-313-771-4711 
1  -31 3-771  -471 2 
1-313-771-6546 


23040  Schoenherr,  Warren,  Ml  46089  terms: 

OPEN  MON-FR1 10-6,  SAT  10-4,  SUN  CLOSED  '^'^ "o «<»<  "«:i'«'e  Shipping. 

Price  and  AvBila&kUly  Subfect to 

Change  Without  Notice 

Host  Order*  Shipped  Th«  Same  Day 

COD  s  We-lcomit  (54.CW  -  shipping) 


KENWOOD 


ICOM 


rH'2BA 

2M3-SW  MICRO  40  MEM 


TH-7aA 

?MrrOCM  DUAL  BAMD 

MOBILE  VHFflJHF 

TM-732A 

2M^700M  [>UAL  BAND 


TH'741A 

2MrrcCMr>  TRtBAIiOEil 

HF  EQtiTPWEKT 


TS^!40S 

TS-<SQ&AT 

HFDe.  COWS' TUN  EF 

Ts-esiyAt 


TH'7J1A 


-^^S&AT 


ICTm 

K;-2SAT 

£M  2-5 W  Da  MICRO 

IC'SSRA 

2WSCANWER  HT 

IC-W^A 
2W70CM  MICRO 

MOBILE  VHFAJHF 

10-Z39H 
2M45W2OII0UI 

2M/70ayi  4SW  DEL 
HF  EQUIPMENT 

HFDO.UXE«JMPACT 

IC7K 

HF  D^UXE  TTJNfia  PS 


IC*Z4ia 


lC-73; 
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Iffia 

FT-4nE 

2M2'SW£0MEMCTCSS 

FT'47C 

2W70CM  2-SW  SO  fAEM 

MOBILE  VHF/UHF 

FTS^OO 

2WTGCM  OUAL  BAND 

FT.24O0H 

2M  *^V  LCD  CTCSS 

NFEaUIPUEHT 
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HF0B.MQm£ 
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FTeSQAT 
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LOOK  FOR  OUR  SALE  ON  DECEMBER  12™  &  13^" 


CIRCLE  162  OK  READER  SERVICE  CARD 


73  Amateur  Radio  Today  •  November.  1 992  1 5 


\C9ur^oum  Smrvicm  -  Dimcount  f^c*9 '  Famt  Shipping 

OIL  CLCCTROniCS  CORP. 

Mail  Order  Electronic  Pans  And  Supplies 

P.O.  Box  567  •  Van  Nuys,  CA  91408 


LASER  POWER  SUPPLY 


EpracY  Ancapautst^cl  pow«r  supply  for  up  to 

2mWta*»fs.4  1^Xl  1/rXl7/ir. 

Inpyl :  9  Vdc  #  \  arrp.  (Xltpirf  atarttng  VDHag*: 

7 10  B  kV.  Operating  votts^:  U  to  1 .5  ItV 

Ct2S0  qucK  conriect  iermifia3»  for  output. 
Color  cxtdad  wire  leads  for  ivfoA, 
CAT#LPS^1  S35.DO«^h 


RECHARGEABLE 
Gelt  Cell  Batteries 


Mi4Jnt«inano»  ffde,  rechargeable  battericKB.  Idoal  for 
portable  power  or  back-up  powor  for  oorr^rm^nicationfii 
vkkiO,  alarms  etc.  Useable  in  any  postlkin. 


6  VOLTS  &  1.2  AMP/HOURS 


Siie;  3.8r  t 

CATf  GC^!2 
S£.  50  each 


12  VOLTS  @  10  AMP/HOURS 


TMoGvoHIDiW 
wmmwikt^  l2voM 


iize:F  X  3,94- X  3.75" 
CAT«GC-i^lO  S3S.00each 


RADIOSONDE  WEATHER 
INFORMATION  TRANSMITTER 


Virff)  Rwlbsorwie 
A  'radio*oncle'  »  ^  weather  in- 
tlrtim«4it,  y»gaJly  reiaaaod  ai  hig^ 
allHudee,  designed  to  transmil 
terrfMiraluro,  humidity^,  wind^  and 
press  ur«  a1  ^rtoua  heights  above 
Ihe  ground.  These  are  rww  tinita, 
d»oonlinued  from  NDAA  national 
weather  lervkse.  Contains  lois  ol 
Interesting  pairts:  a  solid  state  trans- 
mitter, barometric  p^e^su^e  sens  Of, 
humidMy  senior  and  a  24.  volt  battery 
which  m  activated  when  subrnersed 
in  water.  Greal  kit  school  $c>ence 
demanstralons  of  as  a  souric»  for  parts. 
CAT#WIT-1    S4  75  each    *    Case  of  IS  for  $64.00 


4  AAA  RECHARGEABLE 
BA TTERY  PACK  (USED) 


talery  pack  wlh  4  AAA  rucfcsl- 
cstdfrmffi  bifteriss  ii  serns  to 
m»ke  a  4.S  vot  padt  Batteo» 
cari  be  separrted  aitd  reoorv 
ligvred  rf  d«$red  Terminated 
br  4  p«i  temiie  GKVmedor 
(0  r  oetHan)  on  4"  tead^. 
CAT*  HCB-4^     $3.00  per  pw 


».  .  .  -i"!         I 


^m^^^^^^^^^^^ 


TOLL  FREE  ORDER  LtNES 

1-800^826-5432 


^HAmam  omoGKS  r«  viu, 


0rj0^c«i«Nr 


hrtht$49 continent Al U$A  $3  5Q p0f  ot^r   AB othars 
nctudinQ  AK,  Hi  PR  or  Canada  mis$t  pay  fufi  shippfng 
AMorxlaPs  dtitvarod  m  CAL^ORN/A  must  inciudif  siat^ 
ifaelav  {7.2S%,7.S%,77S%,  B  25%  BS%}  .OuanJ^ims 
[Ltmix^d.  NO  C.O.D.  Prioas  si^pct  to  chungft  w/gur  nortc& 

Call  or  Write  For  Our 
FREE  64  Page  Catalog 

(Outsld*  T>w  US.A.  Sarfd  $2.00  Postaga) 

ALL  ELECTRONICS  CORP. 

CA*  91406 
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The  Noise  Remover  cont'umedfmm  pai^e  m 


Parts  List 


Basic  Noi^e-LMter  (see  Figure  1). 

CI  22  tiF  eJectrolylJc 

C2  4.7  pF/25V  electrotylfc 

C3.C4  0.047  M  F  pofystyrepe 

C4  0.0047  jiF  polystyrene 

C5  2  to  20  jiF  etectroJyte 

Rl  6.8  to  d.2k 

R2  1 0k  pot  e  ntf ometer 

F13  tOk 

R4  15k 

R5  220  ohm 

R6  100k  tnm  pol 

Noise-Umiter  with  Preamp  (see  Rgure  2). 


D1. D2  1N34  diodes 

U1  1458  op-amp  IC 

Noise-lsmifsr  +  Amplffier  and  Filter  (see  ftgure  3h 


CI 

0.47  ^F  tanlalum 

C2 

2.2  iiF  electrolytic 

C3 

22  ^F  elecirolylic 

C4 

100  pf 

C5 

0.0047  jiF  polystyrene 

CB 

0.047  fiF  polyslyrene 

07 

4.7  to  10  jjF  electrolytic 

ca 

4.7  ^F/25V  e  eclrolytic 

C9 

100  ^F  electrolytic 

R1 

100k  trim  potentiometer 

R2 

1.2  MEG 

R3,R4 

22Qk 

R5 

6.8k  10  8.2k  (ctioose  tor  best 

symmetry  or  use  lOk  pol) 

R6 

10k  poientkomeief 

H7 

10k 

R8 

ISk 

R9 

220  otim 

R11 

100  ohm 

RIO 

100k  potenttometer 

CI 

0,47  to  2.0  pF  electrolytic 

C2 

10  pF  eleclrotytic 

C3 

4.7  pF  elect  ratytk; 

C4 

22  iiF  electmtytk: 

C5 

4,7  pF  elecirolytic 

C6 

0.047  potystyr  er^e 

C7 

0.0047  polystyrer>e 

C8 

lOpFetectrdytic 

C9.CiaC11.C12 

1000  pF  polystyrene 

C13 

1  to  10  jiF  eject  ro  lytic 

014 

100  |iF  eleclrotytic 

Rt 

47k  (or  100k  potentlomeler) 

R2 

lODk 

R3 

680k 

R4 

1  MEG 

R5 

1  MEG 

R6.R7 

220k 

Re 

BM  to  6.2k 

R9 

10k  potenttometef 

RIO 

10k 

R11 

ISk 

R12 

220  ohm 

R13 

100k  trim  potentiometer 

R14 

470k,  1%  toSerarjce 

R15,R18 

1.2  MEG.  1% 

Rie.Ria 

33k,  1% 

R17 

470fc.1% 

R20 

47otHn 

D1.D2 

lN34dtodes 

U1 

LM3900IC 

Note:  Etched  and  diilled  PC  boards  are  available  for  each  versi<jn  of  the  Noise  Umiter  from  FAR 
Circutts,  16N640  Field  Court,  Dur^dee  IL  60118.  The  basie  Noise-iimFter  PC  board  is  S3.00,  the  Noise 
Umrtief  +  Rltef  is  $3,75  and  the  Noise  Limiter  +  Filler  +  Preamp  is  S4.00.  Please  add  S150  per  order 
for  shippipg/Jiar^dling. 


RC-1000  REPEATER  CONTROL 


■  Autopatch  •  Patch  Re-encode  Dialing 

*  Reverse  Patch  •  User  Prograrrimable  CWID 

8i  Codes  •  Intelligent  CWID  •  Remote  Base 

•  3  Auxiliary  Outputs  *  Complete  Interface 

•  Control  Rcvr  Input  •  Programmable 

Tailbeeps  •  DTMF  Decoder  w/ muting 


*^^ 


•m 


Also  -  RC-100:  basic  repeater  control 

w/ Remote  Base  •  User  Programmable  w/DTMF 


42  Page  Manual  w/Schematics 

RC-1000  Wired  &  Tested  .„.„  $239.95 
Optional  Enclosure ,    $59.95 
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'  Micro  Computer  Concepts 

J   706^52  TaykwsvHie  Road  •  Daytoa  OH  45424 


513-233-9675  JSSi 


CIRCLE  1^  ON  HEADER  SEIIVICt  CARD 


ICOM 


AVHF 

COMMUNICATIONS 


Let's  Talk  Radio 
7  days  a  week 

6  pm  to  12  pm 
Spacenet*3 
Transponder  21 
6.2  Audio 


T 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


PH.   (716J 664-6345 

tSOO)  762-88 1 3  for  orders  only 
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Feedback 


In  our  continuing  effort  to  present 
the  best  m  amateur  radio  features 
and  columns,  we  recognize  the  need 
to  go  directly  to  the  source — you.  the 
reader  Articles  and  columns  are  as- 
signed feedback  numbers,  which  ap- 
pear on  each  article/column  and  are 
aJso  listed  here.  These  numbers  cor- 
respond to  those  on  the  feedback 
card  opposJde  this  page.  On  the  card, 
please  check  the  box  which  honestly 
represents  your  opinion  of  each  arti- 
cle or  column. 

Do  we  really  read  the  feedback 
cards?  You  bet!  The  results  are  tabu- 
lated each  month,  and  the  editors 
take  a  good,  hard  took  at  what  you  do 
and  don't  like.  To  show  our  apprecia- 
tion, we  draw  one  feedback  card 
each  month  and  award  the  lucky  win- 
ner a  free  one-year  subscription  (or 
extension)  to  73, 

To  save  on  postage,  why  not  fill  out 
the  Product  Report  card  and  the 
Feedback  card  and  put  them  in  an 
envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it.  You  can  aios  enter  your 
QSL  in  our  QSL  of  the  Month  contest. 
All  for  the  !ow»  low  price  of  29  cents! 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  QRP  8040  CW  Sender 

5  The  Noise  Remover 

6  All-Band  HF  Mobile  Antenna 

7  Review:  JRL-2000 

8  Spread  Spectrum  Primer 

9  Homing  In 

10  New  Products 

11  Ham  Help 

1 2  Review;  Nye  Engineering  FS  73 

1 3  AT V 

1 4  Above  and  Beyond 

15  Updates 

16  Hamsats 

17  AskKaboom 

1 S  Packet  &  Com  pute  rs 

1 9  Hams  with  Class 

21  QRP 

22  Special  Events 

23  RTTY  Loop 

24  73  International 

25  Barter  'n*  Buy 

26  Random  Output 

27  Propagation 

28  Dealer  Directory 


KE2AM*s 
VOICE  ID'er/ 


-."tPLETELY  SELf"  CaJ^TAlNED-just  arid  ratios    pDtfWT, 
n  i.i;  navB  a  h  ■■  ■       ■  Rf?coJd  MM  vojog  imo 

!     "        L^i!_*-.up  Non-\toiL.si!i.^  i-iAM   On  liofiKJ  limpfG  lak=-- 

■    ..:  ID.  squelcli  isuL  tuxj  tffnp-oyf  iimtfKj.  Ms«Oi  fOf 
■:-\vet  and  O'fSf  aueto  Muling  ot  receive  atjdifi  duinQ 
au^^lth  r^  COR  Off  sOuekitTi  acuvaifxt  All  brjUtwfKi  </CJ 


V£R  B  FEATURES 


/  VOICE  ID  er 

/  4«0pi]  Tt  DRIVE 

/  miE-oin;H>,TiireRs 

y  SllftLL  SQE  3^  X  1.4' 

/  SQUEUCH.  COR  K£YE0 

/  MADE  IN  aSJL 

/   HIGH  QUAUTY 

/  tDW  PRICE 

/  &ATTEHY  BAGfilF  RM# 

J  SCHEyATICS  mCilTDED 


GET-TECH 

201  RiJey  Road 

New  Windsor,  NY 

12553 


S££  BEVietl  Of  L>tH  Aj^  :j  HAG  Jl?Kf  ^St 


$119.00 


MICROWAVE  TRANSVERTERS 


SHF  1 240  Compime  Trans  vener 
SKF  S  IfSTEMS  ffe  tune  fif>^f  JT^nsvene^  ajid  transverwr  kits  for 
902.  I2e9.  1296,  2304, 34O0.  3456  MHz.  Al  use  2in  Lt  §1 3.aV  Kits 
if>aliide  miner  and  LQ.P.C  boards,  jdai  and  al  corapOfMOlL  fiuft 
tnss  include  LFJD.C.  s«n!cfdreafd,  oomwdora  sntf  oompttj  tov 
prade  houiing  OtNerfreiquerx^  options  ifi  amsteur  ijand  airaitaUe 


SHF 

SHF  Mmk 

SHF  MWk 

SHF  wm< 

SHF  2401K 
SHF  345«K 
SHF  57eOlt 


902  306  Km 
1Z9&-l300iAHi 
l2G&-1272  0sar 
2J&4  2308  MHz 


SOmW 
IDmW 
LllaW 

tOmW 


KrtS!39 
Kits  1 49 

Kasi4a 

Kit^OS 
KitS155 


Ki£$205  Built$32S 
KJ1S17D  ButriS260 
K1ISISO    Biiil!S275 


24QQ  MHz  Ms  j£  S  rev  VMm 
345«'34&0niHz  K^iW 

5760  MHz,nZ%  IF    a^fllW 
432JC  420^50  MHz  iam  IF  TSmW 

DOWN  EAST  MICROWAVE 

Bill  Olson.  W3HQT 

Boi  23t0,  RR1    Troir,  ME  04987 

(207)  94M741     FAX:  (207)  948-5 1 57 


Built  S26S 

euttS265 

But1tS25S 

euUtS32S 

Bu«S2S5 


^^Lmm 


48  HOUR 
SHIPPING 


ELENCO  &  HITACHI  &  B+  K  PRODUCTS    ^^^^t 

AT  DISCOUNT  PRICES         iJo'S^'^oucc 


ELENCO  OSCILLOSCOPES 


I     ^:  •< 


S-132S  25MHz       $349 
Dual  Trace  Oscilloscope 

S-1340  40MHz       $495 
Dual  Trace  Oscilloscope 

S-1S60  60MHz 
Dual  Trace »  Delayed  Sweep 

$775 


B^^K  OSCILLOSCOPES 


HHactii  Compact  Series  Scopes 


21 SQ 

21 2S    wm^X  D*i«y*d  SwHp 

aMHi  Dual  T^*c« 
Otifll  Tfmt  B«i« 


^9S 


2100 


F „,.,__       S749 

Oliil  idi  Sw^efr 
S  W9 


V^12 
VS2S 
VS£3 


50HH7.  Cursetrs  _ 


» Auromaiic  c?#arn  w^vxv^* 
»  Built-in  camp-on  Bnf  rosfer 

•  VmVifemiiivliv 
■  ITiuc]!  I'lTif:^  tjciH'B 


Zt«0  •  IQQMHi  Ttit»  Tm£*  Dual  Time  Bd£«. 

OttifeyiM  Sw««p Si,JSS 

£523  ■  SOMHr/  lOMSit  StoragA  $S6& 

T*4t  ^  ZOMKr  Port«bi« 5t  J29 

1 443    -tOMMr  attl t<v  '  AC  Opflf Atni  wttti 


LOGIC  ANALYSERS 

1 32  chanrwiJ  lVC'3l  20)  or  40  channaiB  |VC-3T30j 
1 2BMN j  syncHrDnDUi  {)p«r<gieion  on  aki  ehanrt«ls 
I  tOQMHr  «4yncFtrcinovs  opiflllon'  (0  CM  2  Chenrars) 
I  S^i  ghbch  ciptur*  capabild'y 
>  MulEhlevffl  [riQQtr  ssqutricirto 
I  Non-valaNl»  ditA  irtd  ul^vp  m^mgriB^ 
'  DigflssBmtoltr  Dptian»  tor  popular  u  Pi 
■9>nchlCDscri«n 
Cnll  fdr  pric«s 


50MH7.  0«iaf|^ed  Sw^efi, 

SOMHx,  DC  Ofls«  

40iylH2.  DC  Cl#ls«l  

V-223  -  20MHZ,  E>C  OOsOT  , 

v-EfiO  -  &QMHz.  Dual  T^ace 


V-€e5A  -  eOMHt.DT,  ieteifWf 

V-1060  -  1DOMM2.  Dus]  Trace  

V-1065A  -  ItMHytHz,  [TT  */corMir 
V-toa$  -  lODMHz.  or,  w-cursof  _ 
VHQOA'  TO0MH3,  OtuKi  rrspc*_ 
V'1  tSO  -  T  ^MH±.  Quad  Trace 


_  1*^5 

*  ..1  1 

.|1,3TS 
.11*4* 


Hitachi  RSO  Series 

menno^ry,  &rTiwlhJng,  intErpQlation.  prelriggtr- 

VC-a023  -  20MHI,  HOWSJ* SI  ,650 

£0W|  S>'S $1,950 

$2,350 

^  Call 

Call 


VC.6024  -  50MHi 
VC-6<JZ5A  -  SDMHi.  aaMS^'S. 
VC-6CI45A  -  lOaMHz,  40MS^i 
yC-Sl4S     lOOMHz.  100MS/B 


CAU  US 

FOR  ALL 

VOUR 

COMPONENT 

NEEDS 


Soldering  Stolion 

Temptrfilure  Control  I  vd 

3L-30    $99 

Olgilfll  Dl«piJt' 

Tftrrip  Rnriijt! 

3OpF'90OF 

GrourHJfd  Tic 

pvi^rhMl  Proltd 


6^ 


12ADC  Power  Supply 
BtK  \%m 

$169.95 

3-14Vr#  "i^" 

Rjlly  raguiaitBi]  4  prD^cted 
Separaifi  TRrii  B  QjirgntneMtf 


VIdeD  Head  Tester 

HT-ZCKJ 
$44.95 

Ttillfi  fDU  ii 
Or  wprn 


Tf ip I& f owtr Supp ly   X Pf 20 

Apumbled  $75 

K<l  $5Q 

'  SlO-liV  fir-  'A 

ud  IV  #  » 

Hi^o  the  dHKBd  liHudit  Ifii  delnfl  tiiiinmimi 


EI] 


UuMi- Function  Counter 
Elftncofo?00 


SLH>«Q^&»rs«tain 


S229 


'.  Pii^d.  Man* 


Isom  fo  Build  ond  Program 
Co<nnput$rs  wrtti  ftits  Kit 


A.> 


.  hjs^^  t  *^  Ij^^^  II««wv 


$129.00 


Chr 


D]gltil  Mulllmeier 

Wi'  Inductance 
&  Capicitance 

$75.00 

Ten  FundiOns 
&y  Efenco 


The  Survivor 
$B9 

LaTiEJ-l-'^diQ'l 
Ruggfltf  eonitruction 


Audid  GeriBrmlor 
$65 


Elfinco  W]d«  B«Fid 
Signtr 


SFF^ 


SG-tOOC    fiZ9 


IHIHf 


Color  Convergenge  Generator 

3G-250 

$89.95 

KJt$&9.95 

flnp^trn  jrifl  induilry 
DF  «  vidio  ouipul 


Dua^Disptay  LCn  Meter 
W,'  StBl  Fundi  on  & 

$239.95 

I^Accunqr 


2MH2  Function  Ger^arotor 


e#K3l»iiB  $219*95 


MT5C  G«n#ratc}f  w/RGB 


$479 


Dighsl  iUu It j meter  Kit 
$49.95 


lOOMHz  Port3i>le  Frvquenty 

C«unttr 


B^ia»fl 


$179 


V.^t  WILL  NOT  BE  UKOERSOLD 

IIP5  SHiPl^'niG:  Ja  STATES  S\ 
.  RES  7^»  TAX  (S3  aifl  flVflUxl 

PROBES  INCL  MlSCOPCSaMefRS 


C&S  SALES  INC- 
i2*i  HOSE  WOOD.  D££WlilC,  iL^KM 


i^^k. 


I 


15  DAY  MONEY  BACK  f^UAtANTEE 
FULL  FACTOBY  WASftANVt 
V\fRITE  FOt?  FBII  CATALOG 


CmOM  184  cm  RCJU>CR  $0lVtCi  CARD 
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Number  6  on  your  Feedback  card 


An  All-Band  HF 

Mobile  Antenna 

Efficient  and  inexpensive. 

by  Stephen  A.  Glowacki  KC4TMT 


There  are  many  reasons  why  we  build 
aniennas.  Often  we  want  somclhiitg  in 
particular  that  we  either  cun't  buy  commer- 
cially or  can't  afford. 

As  the  county*s  Emergency  Coardinator 
I  needed  a  good  mobile  muttiband  antenna, 
I  initialed  this  design  lo  fa^'or  maierials 
available  at  local  hardware  5iiorc!v.  This 
tends  to  make  repair  easier  and  helps  keep 
the  overall  cost  down.  The  followma  mo- 
bile  design  can  be  conslnicled  for  about 
$20,  with  subsequent  band  coils  costing 
less  than  $3*$5  each. 

Much  of  the  designing  for  this  antenna 
was  done  with  the  aid  of  the  ARRL  Amenna 
Book  and  the  AHRL  Handbook. 

Theory 

The  main  idea  behind  an  HF  mobile  an- 
tenna is  10  maintain  the  efeclrical  length 
while  shrinking  the  physical  length  to  a 
practical  size.  The  way  to  do  this  is  lo  in- 
corporate some  sort  of  loading  coil  at  cither 
the  base  or  the  center.  Each  has  its  merits. 
Base  loading  has  the  advantage  ofphysiuat- 
ly  placing  the  weight  of  the  coil  near  the 
can  This  avoids  the  need  for  guy  connec- 
tions. 

ril  include  some  references  lo  tlie  math. 
t>ut  not  many.  If  you  really  want  the  full 
outline  of  the  calculation  process  and  for- 
mulas,  contact  me  and  Til  be  more  than 
glad  10  QSO  atx)ut  it, 

RF  current  is  maximum  at  the  point  im- 
mediately above  a  loading  coil.  With  a 
base<loading  antenna,  the  efficiency  is  less 
because  this  current  tapers  otTciyickEy  as  it 
goes  toward  the  top  of  the  antenna.  Howev- 
er, with  center  loading,  the  radiation  effi- 
ciency improves  quite  a  bit*  Optimum  posi- 
lioning  is  somewhere  between  50%-10%  up 
the  total  ien£lh  of  the  antenna. 

RF  current  varies  with  the  cosine  of  the 
height  in  electrical  degrees  at  any  point  in 
the  base  section.  In  a  center-loaded  antenna 
this  characteristic  results  in  more  current 
being  allowed  to  conduct  higher  up  the  an- 
tenna. This  is  more  efficient,  compared  to  a 
base*loaded  antenna.  The  curreni  then  ta- 
pers off  above  the  coil  normally,  resulting 
in  an  overall  increase  in  the  efficiency  of 
the  antenna. 

Unfortunately,  center  toading  requires  a 
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Photo  A,  Stephen  Glowacki  KC4TMT  stands 
nejn  to  his  mohite  anientm. 


\  1/4  H  3^16 


3/8" 

PLASTfC  Oft  RU9SER 


ELECTfltCAL 
CONNECTOR 


3/9 

FENDER 

STANDARD  WASHER 


HEX  HEAD  WITH  16  P^TCH 


ftt^ure  I .  Anremia  bracket 


larger  inductance  than  base  loading  in  order 
10  cancel  out  the  increased  capacitive  reac- 
tance (X^).  (Tliis  increase  is  due  to  less  an- 
tcnna  being  available  for  resonance  above 
the  coit,)  This  larger  inductance  then  re- 
quires a  larger  Q-factor  (to  maintain  the 
same  comparative  radiation  efficiency  as  a 
base-loaded  antenna). 

This  need  for  larger  inductance  and  Q- 
factor  forces  the  construction  of  physically 
larger  coils.  Widi  placement  of  the  coil  t>e- 
ing  higher,  wind-loading  problems  require 
the  use  of  guy  cormeciions.  (1  hate  lo  think 
in  terms  of  guy  wires  when  working  with 
my  car.) 

Theorelically^  if  the  coil  is  moved  much 
bcvond  the  two-thirds  mark,  tlie  size  of  the 
coil  would  become  impractically  large  and 
make  it  impossible  for  mobile  use. 

Most  of  the  dimensions  of  this  antenna 
resulicd  from  the  materials  I  had  on  hand  at 
the  lime.  The  numbers  are  only  internally 
significant  and  changes  can  be  made  easily 
with  minor  adjustments  to  the  re^it  of  the  an- 
tenna* i.e.  if  you  shorten  the  top  antenna 
section,  increase  the  number  of  turns  on  the 
coil;  if  you  lower  the  position  of  Ihe  coil 
along  die  antenna,  use  less  turns  on  the  coil. 
(The  opposite  of  these  remedies  is  true  for 
reversed  conditions.) 

To  achieve  optimum  efficiency  you  ne^d 
to  balance  all  the  characteristics  of  the  an- 
tenna. The  measurements  given  wilt  put  you 
in  the  ballpark,  but  fine-tuning  is  always  re- 
quired. Be  patient  in  fine-tuning  the  antenna 
to  your  car.  A  good  way  to  ensure  a  favor- 
able outcome  is  to  set  plenty  of  time  aside 
and  follow  consistently  whatever  procedure 
you  devise  to  trim  the  coil. 

The  matching  system  listed  here  is  only 
one  of  many.  The  general  approach  is  to 
cause  the  antenna  to  be  capacitive;  diat  is^ 
lo  have  it  resonate  ai  a  frequency  slightly 
higher  than  what  you  want.  This  will  also 
increase  Ihe  impedance  of  the  antenna.  The 
increased  capacitance  can  then  be  canceled 
by  an  inductance  in  the  matching  portion. 

The  opposite  is  also  true.  However,  using 
an  inductor  seems  to  be  easier — it's  less 
sensitive  to  surrounding  conditions  and, 
thus,  more  predictable  than  an  air  capacitor. 

The  third  approach  is  to  use  a  combina- 

Contumed  on  page  21 
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KITTVSA¥S:WEARENOWOPEN7DAYSAW 
Saturday  10-5pm/Sunday  11-2pm 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


K. 


For  the  besi  buys  in  town  call: 
212-925-7000 

Los  Pnecios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited* 

IC-R71  A,751AM  7S1 M  229GM  n-7Daa,  J  0765, 
IC-72S,  10*323,  323C)H,  729  &  72B.  1^-901,  n'7t 00, 
IC-Z41DA/2S00A,  f^-l,  R-7Z.  fT^IDO,  P2/P4Ar 


Wherever  I  90, 1  take  my  radio. 

Specialist  fn  RADIOS; 

Business  marine  avtation, 

ham  radios  and  scannerSp 


W 

\   CONTACT  US  FOR  THE  LATEST  \H 
'        BUSINESS  AND  HAM  RA^OS^ 
SHORTWAVE  RECEIVERS  & 
SCANNERS.  MOTOROLA. 
VAESU,  ICOM.  KENWOOD 
MAXOW.  SONY,  etc 


^^B 


KENWOOD 


ANTENNAS 

AS,  AES.  Cusherah,  Hy-Gain, 
HusflBf,  KIM,  METZ  Urban, 
MODUaLOX.  TONNA,  Btiltemul 


FT-767GX,  FT-890,  FT-747GX,  Fr-990, 

FRG-8800,  nr-736R,  FT-1000D,  FT-415/815,  FT-530, 
FT-5200,  FT- 2400,  FT-470,  FT-411E 

YAESU    ICOM 


ICOM 


f3^<ttt>  f'flft,"h  S 


■t!*«fc'^^»» 


Fr-23Fl^26/76 
FT4nE-811'911 

FTH^20oar70oe 


IC2/3/4SAT 
IC02AT/2SRA 
IC2/4GAT/24AT 
IC-A21/U16 


TS450S/AT.  H'30«>,  TS^BSOS.  TM  241/A/ 
44 1  A.  TR-7S1  A,  KefiwwKJ  Setvice  Repair. 
TS140S.  TS690S.  FtZ^l.  TS-790A.  T59S0SO, 
TH-78A.  TH2&4ftA.  TW-841A.  TM-741A» 
TM^732A.  TM-641A 


MARINE  RADIOS 
ICOM  M7,  Ml  1,  M56.  MTOOTY.  M800 

AVIATEON  PORTABLE  ICOM  A^21 
MOTOROLA    MARiNE     KSNG  KX  99 


Bearcat  200XLT 


Budwig  AHT.  Products 
FLIJKE77,  e3, 15.  a?  yuttirnftifi 


AOB-AR900,  1000  3500.  2800, 
3000 — wfde  range  scanners 


LLinrtrnobfl*  HT's 

\£XM  Uia,  H1€.  V1D0.  U400 

MA)(ON  MOTOROLA, 

VAESU   FTH  2008/7006 

UNiDEN  REGENCY  KING 

MABlf^^  ICQI^  M7.  IW^.  M?00 

AVIATION COI^AZI  A2D0H.f  .TAD 


•  •  c    I    s     # 


CES  +  CONNECT  SYSTEMS  (CSI) 
Privaie  Patch  V,  Duplex  8200  CS80Q 


Simplex  Autopotch  St>l*50  wilt 
p«itch  FM  Transceiver  to  your  fete- 
phone,  Qreot  for  pot^hing  colJs 
from  cittes  to  nemot^  arwii.  Simple 
lo  u»e^  SDI  50 


TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


K>W2A 


io-Hia;uie 


GEOCHRON 
World  Time  Indicators 


iOTOROLA  RADIUS 
COIMIBKlALRfcOl£% 


TH-7aA 


DAtWA 


coimieik:uil 

A  HAH 

REPEATCTS 

STOCKED 

WHITE  FOR 

QUOTES 


VoCom/Mirage/Almco 
VoCom/Mirage/TE  SYSTEMS 

Amplifiers*   5/8XHT  Gain  computer IntertBcw 
Antennas  IN  STOCK  stocked:  MFJ-1270B. 

MFJ-l274.MFJ-1224,AeA 

G&G  ELECTRONICS  ARTI.  PK-SS,  MFJ-127aT  PK-232  MBX   MOTOROLA  AUTHORIZED  DEALER 

Air  Orsk,  SWL,  Morse  Coach  W/FAX,  ORSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP  2232  HI  i"rfji^r-ii-ri-r^ 

STOCKED! 

RF  Cortcepr$ 

Mirage 


Kanuonkcs 

KAM,KPC!I, 

KPC IV,  Data  Engine, 

DVR2^.KPC^ 


Covercratt  Coaiseai  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Panasonic 

Shorrwave  Radtos/Marfne 


wide  selection  of  SW  &  Amateur 
Pu£>ficarions 


AUTHORIZED 
DEALER 


Teltp>hon«  scfami>left 

fot  e»HuLsr  atKf  r«gul«r 

phones,  S2t9,'»  eacN 


CAR 

initoelt 


Bma  Wsttmetefs  S, 
Bsments  In  Stock 


Radios  for  Business^ 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


ANTENNAS: 

ANLl,  A/itantu 

V^llliamacHi, 

CDtTwt.Cythcnrft, 

Olamond.GAP. 

Mv-Ciim.  hhisUar. 


I 


M^*n,  Et£. 


(t44,  220,  440 
MHi),  fsoloop. 


El  MAC 
3-SOOZ 
572B.aJS6C 
1 2BY7A  & 
6T4GB 

BIRD 
a tt meters  & 
Elements 
In  Stock 


Shortwave  Radios  Stocked"'^  ^^*^' 

D4GJTAL  FREQUENCY  CUUNTEBS 

OPTOELECTflOHiCS  model  1300  H/A.  0-1300MHz 

230Ci.2^\<i H.  0^2200 MHz,  2600H.  UTD-aOOO,  2BtO 


OMTANIINNAS 
STOKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  Wirtles« 
Telephone  rof  expoft  tn  siock 


BENCHER  PADDLES 

BALUNS,  LOW  PASS  FILTERS 

fN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wrre  &  Cable.  Ini'l  Wire 

OPTO  KEYERS  STOCKED 


STAtSlDARD. 


Hy-^in  Towers 
Mill  b«  fihipped 
direct  to  you 
FREE  ot 
shipping  cctst 

JRC  Short-wave  radios 

JST135,  NRD-5350 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.  512  BROADWAY.  NEW  YORKCITY,  NY  10012(FOuflBi5CKSPi«rr. :"  imsr.BnMin  spring  wiosftoo  we  STi 


New  York  City's 


LARGEST  STOCKING  MAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


''AquI  S»  Habia  Espanol" 

BARRY  INTERNATIONAL 
FAX   212-925-7001    Phone  21 2-925-7000 

Monday-frKSay  9  AM  lo  §^00  P.M. 
Eaiurday  10-Spm^4jr»dsy  11- 2p^ 

iRT/LEX-'Spring  St.  Siaiion'\  Subways:  BMT- 
"Prtnce  St  Statton''.  IND***F'  Tram-Bwy  Sianon" 
B^9:  aroadway  #6  to  Sprmg  Sl  Path'9tti  St^&th  Ave. 
Slation. 


COMMEftCJAL  RADIOS 
STOCKED:  ICQM,  Motoro- 
la, MAXON,    Standard, 

palities,  by s»n esses.  Civil 
Oefense.  etc  Portatiles, 
mob  lies,  bases,  re- 
ptaiem... 


ALL 
SALES 
FIHAL 


We  slock:  AEA,  Alinco.  Ameco.  Amerilrofi.  Antenna  Specialist,  ARRL. 
Astaiic,  Astion.  B^K,  Beiden,  Bencher,  Bird,  Butte muL  CES*  Cushciaft, 
Dalwa.  Elmac,  Henry,  HeM,  Hustler,  Hy*Gain.  I  com.  KLM,  Kantronics, 
Kenwood,  Larsen^  Maxon,  MFJ,  Mirage,  Motorola,  Nye,  Palomar,  RF 
Products,  Shure.  Standard,  TUBES,  Unlden,  Yaesu,  Vibrollex,  Duplesisrs* 
Re  pea  tors.  Scanners,  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIOKS  SYSTEMS 
HAM  DEALER  (ISKIUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  HADIOS  atockftd  A  «*r«le«d  on  pr«ml»*«. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

El  port  Orders  Shipped  tmni«dlat«ly. 


Tttchnlcal  help  offered  upor>  purchase 


FAX:  212-925-7001 


CMCiE  41  ON  RfADCA  SERVICE  CAftO 


Wayne  is  mad  as  hell . . . 
. . .  and  he  doesn't  want 
you  to  take  it  anymore! 

Declare  War ! 

On  Our  Lousy  Government 


Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions. 
Clever  solutions. 

Wayne  Green's  unique  reasoning  is  intriguing  -  even  delightful 
Whether  you  are  horrified  by  his  proposals  or  you  embrace  them, 
it  IS  impossible  to  ignore  the  basic  lesson  he  presents:  It  is  time 
to  bring  logic  -  not  emotions  -  to  bear  on  America's  dilemmas. 
His  spin  on  America  in  the  90's  helps  us  to  understand  how 
simple  the  seemingly  complex  issues  are.  All  it  takes  is  look- 
ing at  them  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume.  Declare  War!  is 
full  of  thought  provoking  ideas  and  solutions  to  some  of 
the  most  difficult  problems  facing  our  country  today* 

Yes!  I'm  mad  as  hell,  too!  Send  me  ^^  copies  of  Declare  War!  for  the        ' 


special  73  price  of  only  $10  each  (plus  $3.50  shipping  &  handling). 


I 


copies  X    $10  =  $ 


+  $3,50  shipping  =  $ 


.  Check  Enclosed  (payable  to  "WGI") 
Charge  my: MC   VISA  


AMEX 


I 


Card  #: 


Exp.  Date: 


1 


Name; 


I 


Address: 
City: 


State: 


Zip: 


I  Send  To:  Declare  War!  70  Route  202-N,  Peterborough  NH,  03458 

I Please  allow  4  weeks  for  delivery. 


WGA08      I 


Special 
For 

73 

Readers 

only  $10.00 

regular  price:  $12.95 

Order 
Toil-Free: 

800-234-8458 


1 


Photo  B.  Close-up  view  of  ihe  loading  coil. 

tion  af  inductance  and  cnpaci lance  shunted 
in  parallel  to  ground  This  is  most  effeclive 
since  il  is  basically  a  ciisionvmadc  antenna 
tuner.  I  recently  experimenied  with  this  de- 
sign and  found  ii  to  be  very  successful.  To 
make  this  addition,  simply  locate  a  variable 
air  cap  having  somewhere  between  15  and 
600  pF  and  mount  it  either  directly  on  the 
car  or  on  an  enlarged  ptatform  able  lo  hold 
both.  Wire  them  in  parallel  and  you're 
ready  to  go. 

I've  been  able  to  tune  ihe  existing  center 
loads  across  each  entire  band  with  at  least  a 
1  J;  1  SWR,  Not  bad  for  a  $2  addition! 

Before  you  begin,  Vd  like  to  note  that  de- 
signing and  building  antennas  is  a  learning 
experience.  We've  all  heard  the  story  of  the 
damaged  antenna  lying  on  the  ground  that 
worked  beilcr  than  when  it  was  on  the  tow- 
en  Antenna  performance  is  not  always  pre- 
dictable, so  watch  for  unusual  results. 

There  are  many  opinions  and  approaches 
to  what  works  or  doesn't  work.  What's  im- 
portant to  remember  is  that  the  antenna  is 
only  as  good  as  its  SWR  and  RSTs. 

ConstructJoii 

Preparation  and  assembly  of  ihe  antenna 
is  straightforward.  First  gather  the  mate- 
rials, i  strongly  suggest  that  the  lower  por- 
tion of  the  antenna  be  made  of  at  least  3/8" 
diameter  SOLtD  aluminum  or  stainless 
steel  rod.  Thinner  dimensions  will  lend  to 
break  under  the  stress  of  driving. 

The  length  of  this  rod  (62-1/2")  will  be 
an  overall  63-1/2"  when  the  couplers  are  at- 
tached. The  upper  whip  section  measures 
50-1/2*'  overall.  This  includes  Ihe  coupler, 
so  measure  appropriately.  If  you  need  to  de* 
viate  slightly  from  these  figures  no  recalcu- 
lation will  be  necessary,  just  allow  more 
turns  on  the  loading  coil.  Later  you  can  trim 
the  coil  10  accommodate  the  changes. 

At  this  point  you'll  need  a  tap  and  die  set 
(see  the  sidebar),  [f  you  don't  have  one  the 
local  hardware  store  will  usually  do  the 
work  for  a  small  fee.  Or  visit  the  local  high 
school  metal  shop.  The  teachers  are  often 


very  hetpfiil  and  a  donation  of  a  few  pizzas 
10  the  class  can  go  a  long  way.  Die  cut  a 
3/8-16  thread  around  both  ends  of  the  lower 
solid  antenna  ponion.  (Remember  to  keep 
in  mind  that  TWO  couplers  are  used  on  this 
section  and  that  the  overall  required  length 
is  63- J/2",) 

The  top  antenna  whip  can  be  purchased 
at  most  radio  shops  or  at  Radio  Shack;  or, 
you  may  have  one  lying  around  that  will 
work.  The  majority  will  use  a  1/4-20 
thread*  A  coupler  of  the  same  thread  will  be 
used  to  attach  this  to  the  top  of  the  loading 
coil, 

I  suggest  you  use  dielectric  for  all  thread- 
ed  connections.  About  a  month  after  I  in- 
stalled the  antenna  I  began  havmg  problems 
while  tuning  up.  I  found  that  this  was  be- 
cause the  threaded  portions  had  some  minor 
corrosion  due  to  weather.  Periodically 
check  these  connections  and,  if  necessary, 
treat  them  with  electrical  sealer  or  doping. 

Mounting  Bracket 

The  actual  mounting  bracket  design  will 
depend  on  where  you  decide  to  place  the 
antenna  on  your  can  Like  many  cars,  mine 
has  rubber  bumpers.  This  forced  me  to  de- 
sign a  bracket  using  1-1/2"  x  3/32"  flat  steel 
that  would  be  bent  to  mount  against  the 
body  BEHIND  the  rear  bumper. 

First  bend  the  slccl  to  fit  as  you  would 
like  it.  Then  measure  how  far  out  it  needs 
to  be  cut  to  support  the  antenna.  Ensure  that 
the  steel  doesn't  rub  against  other  pans  of 
the  car — this  would  cause  sialic  and  could 
effect  the  tuning  of  the  antenna. 

After  the  final  placement  and  bending  is 
completed,  drill  two  7/16"  holes  through 
the  steel  and  body  of  the  can  Temporarily 
attach  the  bracket  and  determine  how  far 
out  to  drill  the  hole  for  mounting  the  anten- 
na. Mark  this  spot. 

The  size  of  hole  to  drill  here  will  depend 
on  the  outside  diameter  of  the  insulating 
tubing  you  use  around  the  mounting  boh. 
The  tubing  i  used  had  an  o,d.  of  1/2".  This 
hoJe  should  allow  the  insulating  tubing  to 
have  a  snug  fu,  so  cut  the  hose  to  the  thick- 
ness of  the  steel  plus  1/8". 

Drill  a  second  hole  (1/4")  about  M/2" 
from  the  first,  toward  the  car.  This  will  be 
for  mounting  the  coaxial  grounding  connec- 
tion. 

After  all  the  bending  and  drilling  is  com- 
pleted, paint  the  bracket  with  as  many  coats 
of  clear  enamel  as  necessary  to  protect  it 
from  Ihe  weather.  Set  it  aside  to  dry. 

Next,  attach  two  electrical  connectors  to 
one  end  of  the  16-1/2"  RG-58  coax;  3/8"  to 
the  center  lead  and  3/16"  to  the  shielding.  I 
suggest  soldering  the  ground  connector  as 
close  as  possible  to  the  coax.  Be  careful  not 
to  melt  the  center  lead  insulation. 

Once  the  bracket  is  dry,  assemble  the 
3/8"  coupler  as  shown  in  Figure  1 .  When 
you  tighten  the  coupler  the  plastic  washers 
will  compress  against  the  rubber  hose  and 
electrically  insulate  the  bolt. 

Then  attach  the  shielded  side  to  the 
bracket  with  a  1/4"  bolt.  Measure  the  resis- 
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Figure  2,  Matching  coil  pkuform. 
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Figure  3,  Overview  of  the  mobile  antenna. 

tance  between  llie  two  connections*  It 
should  be  better  than  10  meg.  (I  measured 
almost  250  megohms  with  my  DMM,) 

Once  satisfied,  use  elccirical  doping  lo 
insulate  BOTH  connections  to  slop  mois- 
ture from  gelling  into  the  coax  and  from 
creating  a  short  between  the  two  leads.  This 
doping  is  commonly  available  at  electrical 
supply  stores. 

Use  7/16"  hex-head  bolts  and  washers  to 
mount  the  bracket  lo  the  body  of  the  car.  To 
ensure  a  good  grounding  contact,  scratch 
off  the  enamel  where  the  washers  meet  the 
bracket.  Consider  using  Lock-tight  on  the 
bolts  if  excessive  vibrations  are  a  factor 
These  bolts  should  extend  inside  the  trunk 
about  1"  beyond  the  nut  for  attaching  the 
grounding  strap. 

Finally,  drill  a  3/8"  hole  through  the  car 
body  next  to  the  bracket  and  install  a  grom- 
met.  Feed  the  other  end  of  ilie  RC-58  coax 
through  the  grommet. 

This  completes  the  mounting  bracket  as- 
sembly. 

Matching  Coil 

The  matching  coil  is  designed  lo  balance 
an  80  meter  loading  coil  and  higher.  If  you 
decide  to  use  a  160  meter  coil  you  can  add 
more  turns  to  the  matching  coil, 

The  coil  is  built  around  a  T'  PVC  pipe 
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Photo  C.The  component  parts  of  the  hading 
coil  form  are  made  of  a  slice  of  PVC  pipe 
Willi  plexiglas  end  pieces. 

about  4"  long.  From  1/4"  Plexiglas^'^  cut 
3-1/4"  X  4"  lengths  to  use  as  spacers.  With 
PVC  cement,  glue  these,  equally  spaced, 
around  the  PVC  form.  This  will  provide 
room  for  an  alligator  clip  to  be  used  later. 

Wrap  14  to  15  turns  of  14  or  16  gauge 
solid  bare  copper  wire  around  this  form. 
The  width  of  the  total  turns  should  be  3". 
Wiih  a  diameter  of  about  1-1/2",  this  coil 
should  provide  approximately  3,2  |iH  of 
matching  inductance.  Solder  two  electrical 
connectors  to  the  leads  of  the  coil. 

Construct  a  mounting  platform,  as  shown 
in  Figure  2,  using  thin  sheet  steel  and  Plexi- 
glas.  Use  a  3/8"  bolt  to  attach  the  coil  to  the 
Plexiglas  portion  and  a  1/4"  to  ground  the 
coil  to  the  steel  portion. 

This  platform  can  be  mounted  almost 
anywhere  inside  your  trunk  provided  it*s 
within  reach  of  the  RG-58  feedline.  Drill  a 
1/4"  hole  and  mount  this  phiiform  with  a 


Photo  D.  The  marching  coii  assembly  mounts  inside  of  the  vehicle. 
Grounding  and  feedline  aiUgator  clips  allow  for  fine  tuning  of  the 
resonance  and  impedance  of  the  antenna. 


hex-head  bolt.  Again  allow  about  I"  extra 
on  the  boll  length  for  the  coil  and  jumper 
connectors. 

Solder  the  two  electrical  connectors  to 
the  RG-58  antenna  feed  inside  the  trunk 
AFTER  IT  HAS  BEEN  FED  THROUGH 
THE  GROMMET.  (7/16"  for  the  shielding 
and  3/8"  tor  the  center  lead.) 

To  make  the  jumper,  remove  die  shield- 
ing from  a  piece  of  RG-5S  about  6"  to  7" 
long  and  solder  an  alligator  clip  to  one  end. 
Cui  a  length  of  heat  shrink  that  will  insulate 
all  but  1/4"  of  this  shielding  and  shrink  it 
on.  Slide  the  alligator  clip's  rubber  cover 
over  the  heat  shrink  to  the  clip.  Finally,  sol- 
der a  1/4"  connector  to  Jhe  other  end  of  the 
jumper  where  the  bare  shielding  extends. 

Attach  both  the  jumper  and  one  end  of 
the  matching  coi!  over  the  platform's  1/4" 
bolt.  Asiach  the  other  end  of  the  coil  to  the 
Plexiglas  support  using  a  3/8"  bolt  {see  Fig- 
ure 2), 

If  you  use  16  or  14  gauge  wire  for  the  in- 
ductor it  will  be  able  to  support  itself  by  its 
leads. 

To  finish  the  matching  unit,  cut  a  6"  to  7" 
length  of  RG-58  coax  and  connect  a  PL- 
259  connector  to  one  end.  Solder  an  alliga- 
tor clip  to  the  other  end*s  center  lead.  Insu- 
late the  shielding  with  heat-shrink  tubing, 
as  before,  with  the  jumper  and  attach  a 
7/16"  electrical  connector  to  the  end.  (Al- 
low these  two  leads  to  he  long  enough  for 
the  center  lead  lo  extend  to  both  sides  of  the 
matching  coil  when  the  shielding  is  con- 
nected to  the  7/16"  bracket  mounting  bolt.) 

At  this  point  you  can  add  a  variable 
capacitor.  Remember  to  wire  it  in  parallel 
and  you're  all  set. 

Loading  Coll 

Cut  a  piece  of  4"  PVC  tubing  into  slices, 

referring  to  Table  L 
Make  these  cuts  as 
square  as  possible. 
This  will  determine 
the  straightness  of 
the  antenna.  Because 
bolts  and  washers 
extend  toward  the  in- 
side of  the  coil,  the 
PVC  slice  should  not 
be  cut  less  than  1" 
wide. 

On  a  sheet  of  1/4" 
Plexiglas,  outline 
two  disks  for  each 
loading  coil  by  using 
one  of  the  slices  as  a 
guide.  Tve  had  ex- 
cellent results  using 
a  saber  saw  with  a 
moderate  tooth  blade 
( 12/inch)  under  mod- 
erate pressure.  This 
should  avoid  chip- 
ping but  may  create 
melting.  Pliers  can 
be  used  to  pull  off 
the  melted  excess. 

Drill  a  3/16"  hole 


through  both  dixSks  at  the  same  time  to  help 
center  the  antenna  studs.  Then  drill  one  of 
these  to  5/16".  Drill  carefully  to  avoid  chip- 
ping  or  cracking.  For  added  strength,  drill 
three  holes  in  a  triangular  pattern  through 
both  disks.  The  holes  should  be  about  5/8" 
in  from  the  edge  to  provide  clearance  for 
the  PVC  tubing  thickness  (1/4").  The  size 
of  these  holes  depends  on  the  size  of  the 
plastic  bolls  you*U  be  using,  I  strongly  sug- 
gest that  you  tap  these  holes  to  allow  the 
bolts  to  thread.  Plastic  bolts  aren^t  very 
strong  and  the  added  benefit  will  be  need- 
ed. 

Tap  the  center  3/16"  and  5/16"  holes  to 
l/4"-20  and  3/8"^  16  thread,  respectively. 
Using  fender  washers  to  help  disperse  the 
pressure,  thread  each  boll  through  to  ensure 
a  clean  tap.  Back  the  bolts  out  about  1/4" 
and  apply  a  generous  amount  of  instant 
glue  to  the  threads-  Re-lighten  lo  a  snug  fit. 

Placing  the  threads  outward,  glue  the  two 
disks  to  a  PVC  slice  with  five-minute 
epoxy  (clear  type)  and  let  them  dry.  An  im- 
portant point  when  gluing  is  to  have  all  the 
pieces  under  moderate  pressure  to  ensure  a 
tight  bond.  To  do  this,  thread  the  plastic 
bolts  through  and  tighten  them  before  the 
glue  dries.  DO  NOT  USE  METAL  BOLTS 
FOR  THIS— they  will  interact  with  the 
loading  coil  and  could  distort  the  radiation 
pattern. 

Once  dry,  solder  a  1/4"  electrical  connec- 
tor to  one  end  of  the  18  gauge  enamel  wire 
that  will  be  used  for  the  coil.  Bolt  this  to  the 
top  part  of  the  coil  form  using  spacing 
washers  and  the  1  /4"  coupler. 

With  a  flat  iron  tip  melt  a  groove  into  the 
edge  of  the  top  Plexiglas  disk.  Press  the 
enamel  wire  into  the  groove  while  it's  still 
soft.  This  will  stop  the  coil  from  unravel- 
ing. Wrap  with  an  appropriate  number  of 
turns  for  the  band  you've  chosen.  Try  and 
keep  the  turns  as  tighi  as  possible  and 
pressed  together. 

Use  plenty  of  electrical  tape  to  temporar- 
ily hold  the  coil  wire  in  place.  Mount  the 
3/8"  connector  to  the  lower  side  as  you  did 
With  ihe  top  side,  but  don*t  solder  the 
enamel  wire — you  11  need  it  loose  for  tun- 
ing later  on. 

Fme-T\ining 

Attach  an  SWR  meter  to  the  matching 
coirs  PL- 259  connector.  Hook  up  your 
radio  as  it  would  normally  be  and  attach  the 
feedline  to  the  other  side  of  the  SWR  meter. 
The  feedline  alligator  clip  should  be 
attached  to  the  ungrounded  side  of  the 
matching  coil  where  the  antenna  feedline  is 
connected.  The  coiPs  grounding  jumper 
should  be  unconnected,  (You  can  clip  it  to 
the  end  of  Ihe  PVC  form.) 

Assemble  the  antenna  and  attach  it  to  the 
coupler  on  the  mounting  bracket.  (1  added  a 
second  support  higher  up  to  allow  the  lower 
antenna  to  stay  permanently  on  the  car.) 
(See  Figure  3.) 

File  the  enamel  off  the  tip  of  the  lower 
loading  coil  wire  that  isn't  attached.  Use  an 
alligator  clip  to  temporarily  hold  the  con- 
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*AI  Coils  are  PTle^wu^(f 


QRP  CW  TRANSCEIVER  KIT 

Avai^teon  20M  Of  4QII  band 
Superior  simrtiet  design 
Single-si^  mcmm 
CWoysialiadderner 

VFO  tuning  wrtfi  vernier  cSal 
RIT  w/center  detent  control 
Very  effective  AGC 
Selectable  audio  fitter 
Sidetone  oscillator 
2-3  watlsolRF  output 
Semfbreak'in 
1 2  VDC  operation 

Cysiom  prt-palnted,  punched  '&s  if  (<  screened  caX^mt 

100%  eomplele  kift  with  inslmdiofis 

Measures  (HWD):  ^k '  X6y4''  xe* 

Weigt^t  240£. 

S149  9S  -  $4  50  shipping  &har>df(r>g  Midugan  ifiidafts 

ad<a4%s3Jestax. 

Al  your  favonfe  ($&al0r.  if  not  ordOf  direct 
For  free  catalog  cM  or  write 


OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS 

20879  MADISON  STREET 

BIG  RAPIDS.  Ml  49307 

(616)796-0920 

24  HR  FAX— (61 6)  796^6633 
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Table  1.  Center  Coil  Dimensions 

Band 

Turns 

Coil  Length 

Form  Length 

PVC  Diameter 

160 

62 

2.75" 

2.875" 

4,5" 

80 

23,75 

r 

1.125' 

4.5' 

40 

10.25 

OS" 

1" 

4.5" 

20 

7,50 

0.5' 

2.5" 

2.375" 

15 

2.80 

0.125" 

2' 

1 .875" 

10 

No  cents 

rcoil 

necessary;  join 

the  two  rods  together  with  a  coupier. 

nection  Tor  tuning.  The  clip  should  not  have 
any  wire  attached  to  it. 

Check  for  the  best  SWR.  100  kHz  down 
from  the  cenler  frequency  you  want  the  an- 
tenna to  resonate  at,  Adjust  by  clipping  one 
quarter  turn  at  a  time,  each  lime  checking 


the  SWR.  Don't  test  by  shorting  the  loading 
coil— this  win  degrade  the  efficiency  of  the 
coil  and  give  false  readings. 

Once  you  get  near  the  null  (where  the 
SWR  begins  to  dip)  udjusi  to  your  desired 
frequency  and  continue  by  clipping  1/4"  to 


Tap  and  Die 

If  you  Ve  not  familiar  with  the  mechanics  of  a  tap  and  die,  no  problem.  The  procedure 
is  straightforward. 

First  locate  the  proper  size  of  die,  (This  is  what  cuts  the  threads  into  a  rod  to  make  it 
resemble  a  bolt.)  Using  the  3/B"-I6  size  as  an  example,  the  first  number  measures  the 
diameter  of  the  outside  of  the  threads,  and  ihe  second  number  tells  how  many  threads 
there  are  per  inch.  These  numbers  appear  on  the  die  itself,  which  can  be  purchased  indi- 
vidually for  about  $2. 

You  need  a  handle  to  hold  the  die  steady  during  the  process.  These  cost  about  $8-$  15, 
depending  on  the  style. 

If  you  want  to  save  money.  Sears  has  a  20-piece  Homeowners  Set  for  under  $20, 
available  through  their  catalog  store.  Whatever  you  buyjusi  make  sure  that  the  3/8"-16 
and  14"-20  are  part  of  the  set-  These  are  common  sizes  used  in  amateur  radio. 

The  technique  for  cutting  with  a  die  is  simple.  Brace  the  rod  steady  either  in  a  vise  or 
with  Vise-Grip  pHers.  (I  used  the  latter  attaching  the  pliers  near  the  base  of  the  rod  and 
then  standing  on  them  for  bracing*) 

Placing  the  wide  side  of  the  die  toward  the  rod,  turn  slowly  but  with  pressure.  You'll 
feel  it  cut  into  the  aluminum  almost  immediately. 

Make  sure  that  the  first  two  to  three  thread  cuts  are  square  so  that  the  die  remains  per- 
pendicular to  the  rod. 

The  die  needs  to  remain  square  to  the  rod  while  ii  is  turning.  This  is  the  most  difficult 
part  of  the  whole  process.  Once  the  first  two  to  three  threads  are  cut,  the  rest  is  easy. 

Now  the  turning  technique:  Turn  the  handle  clockwise  90  degrees,  then  reverse  and 
turn  back  until  you  feel  the  metal  filings  snap.  {About  30-40  degrees.)  Then,  tunt  clock- 
wise another  90  degrees  and  again  reverse  to  snap  off  the  fihngs.  Continue  this  process 
until  the  proper  length  is  cut.  1  find  it  easier  if  I  imagine  north,  east,  south  and  west  and 
keep  to  those  points. 

It  may  be  necessary  to  turn  continuously  for  the  firsr  thread  or  so  to  help  the  die  take 
hold  Don't  be  afraid  to  back  off  and  start  again. 

Once  the  cutting  is  started,  have  some  lubricant  available  and  apply  moderately. 
Tliere  are  certain  lubricants  preferred  for  some  metals.  Generally,  a  light  oil  or  kerosene 
is  good  for  aluminum  and  stainless  steeL 


Mout*   (Sail  --^t*«         f-^ift 

Pin  type  (circle  one) 

Tie  tac     Lapel  Pin    Brooch 

Material:  14Kt    Gold  Filled    Sterling 

%"  Tie  Tac  tsr  Lapel  Pin 

Number  of  14        Sterling  Silver 

Characters Karat      or  GoIq  Filled 

4  $135.95   S55.95 

5  S165.95   $65.95 

6  $195.95   $75.95 

For  Brooch  pin:  14K  atJd  $30;  Sterling  Silver/Gold  Filled  add  S8 

Send  to:  HAM  Jewelry  Co,,  26  Edgecomb  Rd.. 

Binghamton,  NY  13905  or  call  1-800'285-8587 

Orders  receiveti  by  December  1  will  be  tiellvered  by  Christmas 

We  accept  VISA  and  Mastercard  *  Call  tor  our  fraa  catalog 
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1/2"  at  a  time.  Each  quarter  tum  should  in- 
crease the  resonance  by  about  50  kHz  while 
half-inch  snips  should  be  10  kHz. 

Once  you  are  satisfied,  remove  the  coil 
and  solder  the  enamel  wire  to  Che  lower 
connector.  Reassemble  and  check  the  SWR. 
If  there  are  any  problems  you'll  need  to 
restan  the  rmC'luning  from  the  beginning, 
and  possibly  rewrap  the  coiL 

Repeat  this  process  for  each  band  coil. 
Try  not  lo  change  the  matching  unit.  The 
goal  is  for  the  coil  to  be  the  only  necessaty 
change  lo  switch  bands. 

The  matching  coil  aHigator  clips  ai^  used 
for  wilhin-band  adjustments.  These  will  al- 
low for  adjusting  the  SWR  within  a  small 
range  after  the  overall  tuning  is  complete. 
The  feedline  clip  is  used  to  balance  the 
matching  coil,  while  the  jumper  is  used  to 
adjusi  the  inductance,  You*H  need  to  be  pa- 
tient to  successfully  tune  to  different  fre- 
quencies. 

The  results  could  be  marked  by  paired 
colors,  1/8"  jumpers  could  be  soldered  to 
the  matching  coil  at  these  points  for  easier 
reference,  or  a  two-pole  rotary  switch  could 
be  used  to  make  band  switching  quick  and 
easy. 

If  you  choose  to  include  the  variable  ca- 
pacitor in  the  matching  system  you'll  have 
more  leeway.  (The  grounding  jumper 
wasn't  necessary  when  I  made  this  addition 
laten) 

Whatever  you  do,  the  shorter  the  leads 
are  the  better.  Everything  effects  the  anten- 
na. Even  the  16- 1/2"  feedline  is  part  of  the 
antenna  and  will  effect  the  tuning  if  it  is 
changed. 

Hot  glue  or  five-minute  epoxy  could  be 
spread  on  the  enamel  wire  once  all  tuning  is 
complete,  I  haven't  been  able  to  find  heat- 
shrink  tubing  big  enough  to  fit  over  the  coiL 
although  this  would  be  best.  If  you  use  2" 
PVC  or  smaller  for  the  loading  coil  form,  3" 
heat-shrink  tubing  is  available  from  Elec- 
tronic Surplus  (R&D  Electronics)  in  Cleve- 
land, Ohio, 

Finishing 

Tlie  guy  connection  I'll  leave  up  to  you. 
High  strength  fishing  line,  thin  rope,  or  ma- 
son line  are  all  good  choices.  Either  way, 
guys  arc  necessary  to  avoid  damage*  I  sug- 
gest using  two  support  lines. 

Tve  had  many  S7-9  reports  within  a  400- 
mile  radius  of  my  West  Virginia  QTH  on 
the  80  and  40  meter  bands.  On  the  15  and 
20  meter  bands  I  was  able  to  QSO  with  sta- 
tions in  France  and  German v  while  travel- 
ing  through  northern  Ohio. 

Although  commercial  designs  may  have 
a  20%  itriproved  bandwidth,  the  quality  of 
this  design  should  meet  your  needs. 

Vm  interested  to  hear  of  any  changes 
you  make  to  the  design,  including  the 
matching  system,  and  would  appreciate 
hearing  from  you  atiout  your  results.  Good 
luck!  ?3s. 


Con  fact  Stephen  A.  Glowack't  at  Rt.§3,  205 
Hkkorv  Drive.  EikinsWV  2624! . 
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How  To  Get  Started 


In  Packet  Radio 


Enier  the  exciting 
world  of  packet  ra- 
dio lodav  with  How 
To  Get  Siarted  In 
Packet  Radio.  Dave 
fngram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  starts  with 
a  nontechnical  description  of  packet  ra- 
dio, fallowed  by  chapters  thai  include 
getting  started,  setting  up  your  station, 
networks.  BBSs,  portable  and  high -fre- 
quency operation  and  even  a  Packer  Ra- 
dio Equipment  Sun^ey,  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  exciU 
ing  and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  hi  Packet  Radio  book  for 
only  $9.95!  (plus  $2,00  S&H). 
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CALLUS 
TODAY!! 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

Inquiries  (206)  869-8052 
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THE  GRAPEVINE  GROUP 

3  Chestnut  S treat.  Suffren.  NY  10901 

ORDER  LINE  1 'aOCK292-7445 
CUSTOM  SERVICE:  914-368-4242 

9 1 4-357-2424         Hour*  9-6  ET  M-F      Fiai  ■  91 4-357-6^43 

«#*  Ship  Wortihrkte     1  $ V  Rvf  NklIebi^    PtiDes  &t±i^t  to  Clung* 


kcitteve  professional  results-oftiii  surpassinn 
ctpabllftjes  of  local  TV  uresther  re|ioi1ing.  Plug  n  Into 
your  receiver  earphone  jaofc  and  decode  all  APT  modes- 
GOiS  &  Polar  satellites  as  wei\  as  HF  Marine  fax. 
Ca|itire,  entiance.  print  gray  scale  weather  facsimiJe 
using  jr our  PC.  Latest  technology  for  optimal  noise 
rejection,  self -test  modes,  advanced  menu-driven 
sortMrare  and  ftelp  windows  assure  easy  operation. 

COMPARE  THESE  FEATURES! 

-  Beat  \\m  caplurs  and  Jisglay  ot  all  APT  \mm  GOESTAP.  GOES- 
WEFAX.  Mpleosal,  NOAA/Mcicor  oolar  satelfftes.  HF-Mi3Firie  WEFAX. 
S3!6lli1c  wire  phnSuji 

-  SupcJ  VGA  cfsptay  (VGA  IhTQuglT  1230x1024  256  colorsj. 

-  InteofHlfid  eitHfcemcnt  toels  BriglTtness.  contra^,  wstogram,  zoom, 
rdale.  lev^tse,  mirror  pan,  SQOIJ  All  NQAA.  log.  liiiB&r  eiwcmiefri 
ones.  lfi{^pd3ie,itM.stiel^Siiserd^miiMBSIohigU 
ailKe  tetnpentaiias,  i^s^^      ^ 

-  Rril  afcjHfc  pgj  fcifl  aaofclign    ^1^^^.^^^^^ 

-  UkAitlsd oixntioil and ?44iim    ^^V^P^nr^^*''^ 
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-  Print  ora/'  5CaJe  on  l^r  and  dot  rratrix  printos, 

-  Latwraiorv  leslBd,  FCC  Part  is  c^ss  B  c^lied 

-  Dopplat  riisloftion  removed  lor  pyter  satellites  Nfemtairis  frdnie  sync, 
even  ir  tlie  prf!seflcfi  o(  noise.  lattiri^arKi  d^upuul. 

'  Adranced  tntuiifatcd  soft^re  wittiea^y-lo- use  pull -down  menus  aruj 
help  screens.  Grafjtilc  signal  level  melef  and  aonware  seHBble  gain 
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assures 

Piirctias«  ttw  gystom  yovr  way.  if  you  already  liava  tha 
ncelver  and  antenna,  all  yDi  neea  Is  tfie  Weart:h^FAX  bo^nt 
and  saftiirare.  Oiillil  the  ctMnplGte  kit  and  save.  If  yov  need 
a  eoinclete  system,  we  wfll  be  gtad  to  refer  to  fmi  to  dealers 
Hiat  effer  cooplete  tuni^ey  Weattieff  ftX  packages. 
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Townsend  Electronics,  Inc. 
P.O.Box  415 
Pierceton,  IN  46562 
219-594-3661    FAX  219-594-5580 


NEW  KITS! 


LtX^M  fn.  >,kv»|  l^ri**^^  r*4W*  M-m-imi 
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The  KOWES  DFD4  Is  art  add-on  Digrial  Readout  for  artalogye  receiv&ra 
and  iranscoivers.  ff  you  hav@  an  FRG7,  an  anaJogue  FT101  or  a  similar 
rype  of  rig,  then  the  DFD4  has  been  designed  with  you  In  mind.  The  DFD4 
Is  a  frequency  counter  thai  can  be  programmed  for  any  IF  offset  so  it  can 
be  used  with  almost  any  radio.  indudSng  the  old  Governmeni  surplus  sets. 
It  can  also  count  down  as  well  as  up.  so  it  is  suitable  for  "reverse  tuning' 
tigs  too. 

To  make  the  DFD4  even  more  suitable,  we  now  offer  tfie  Pli64  Pronram- 
mable  hAatrix  as  an  optional  kit.  Tliis  enables  you  lo  switch  between  six 
different  programmed  offsets,  so  the  DFD4  can  be  used  witli  more  than  one 
radio,  and  to  compensate  for  IF  frequency  differences  when  switching 
modes.  Also  new  is  the  CA4iyi  'hardware  pechager  This  contains  a 
custom  made  case  with  pre-punched  anodized  aluminum  front  panel  (see 
drawir^p  above),  plus  switch,  knob,  &NC  sockeu  nuts  and  bolts,  etc.  to 
enable  you  to  achieve  a  hrgh  standard  of  finish  for  your  project. 

PM84Kil .« .« ^.. .*..- - $17.§5 

CA4M  Case  4  Hardware ...,.., „. i3S^ 

Ord^rod  separately  ...._ _ .....»»<*»««*«»...  $  1 25i.d5 

U'UBrSO    SA    A    Unit. .IT *M***iiii'mi>iii«**<'HA*itim**i'»i»ii«i'»+»i'iiiiiTi'iiii'i'i»»iii'rii>«><'iiiii'r+» .fTi- W  1 1tS.Bll 


BUILD  A  QRP  TRANSCElVERf 

To  build  a  transceiver  with  our  ki£s  is  a  simple  modular,  step  by  step 
approach.  You  can  start  with  the  receiver,  and  then  add  on  the  transmitter 
ai  a  later  date  tf  you  wish.  Various  accessory  kits  are  avai fable  to  Increase 
the  facilities,  these  range  from  a  simple  signal  meter  for  ihe  receiver  to 
extra  filtering  and  of  course,  digital  readout.  We  offer  a  matching  range  of 
"hardware  packs*"  {case,  knobs,  etc.)  to  enable  your  station  lo  look  as  good 
as  factory  equipment f  Whether  you  fancy  a  singfe  band  CW  transceiver, 
or  more  complex  dual  band  SSB/CW  rig,  all  these  kits  are  designed  lo  be 
witliin  the  scope  of  the  ordinary  home  consirucior.  The  well  thought  out 
designs  and  the  backing  of  professional  RF  test  facNities  mean  you  can 
build  with  confidence! 


Single  band  40  or  SOM  CW  transcmven 


DcRx  40  or  OcRx  80  recervo*  kit 
CTX  40  or  CTX  30  transmrtier  krt  ..... 
CVF  40  or  CVF  80  VFO  tor  TX  &  RX 
CSL  4  300  Hz  CW  and  narrow  SSB  filt&r 
CA  30  M  Case  &  Hardware  (40  or  80|  .... 
ff  ordered  separately  .,..*,„..,., 
Ordened  as  a  unJl  (state  band)  *.». 


•i  !■**■  ■■iiiiajaaiJMi  gi  ■  ■  lajiMaaa^^iMBMBii 


$28.95 

S26.9S 


*it-*i*-fcfc'  ■■^■■ii#*g-M-i-l-*HHS 


■B+ 4-44«W  W  V^i^  «  VT-fVC  «4  !i  V9»Vip-rV¥4  **  t« 


****#**»LniiLi[ 


■  im^BPBiiii'Ttwww*^#-^i»»'WN»»t'f  IlllPHiiii 


ihii  kJA  hihi  1  ■  ■  I  i    V    P  "Ere  iVtJ 

^.,1177.70 
$164,95 


To  order  wrtto  or  call; 

1^800-944-36S1  •  VIS  A/MC  accepted  -  Add  $4.00  per  order  forS  &  H 

"*'  ASK  FOFI  OUR  FREE  CATALOG  -"* 

tnclude  $1 .00  for  1  st  class  Postage.  $2^00  for  foreign  countries. 
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73  Review 


by  Bill  Clarke  WA4BLC 


Kumber  7  on  your  Feedback  card 

Japan  Radio  Co.,  Ltd. 
430  Park  Ave.,  2nd  Roor 
New  York  NY  10022 
TeCeflhone:  (21 2)  355  11 80 
Fax:(212)319-5227 
Price  Class:  $4,839 


The  JRL-2000F  HF 

MOSFET  Linear  Amplifier 

A  solid'State,  no-tune  kilowatt  with  very  advanced  features. 


The  JRL-2000F  is  built  by  the 
Japan  Radio  Co.,  Ltd.  (JRC).  It  is 
a  microprocessor-controlled  solid- 
state  no-lLne  HF  linear  amptifier  ca- 
pable of  prodycing  a  solid  1.000  watts 
output. 

When  the  2000F  airived  It  was  in  a 
single  box  artd  wet!  packaged  inside 
same.  The  weight  of  the  box  was  a 
forniidabie  7$  ibs.  and  you  should 
be  forewarned  not  to  attempt  to  place 
this  ampltfier  on  anything  fess  than  a 
desk  or  surface  designed  for  battle- 
ship purposes.  I  used  two  heavy<luty 
milk  crates.  Due  to  its  weight  this  unit 
cannot  be  shipped  by  UPS.  It  anived 
at  my  door  via  Federal  Express 
(FEDEX), 

There  is  nothing  to  assemble  wilh 
the  amplifier.  It  is  ready  to  go  as  soon 
as  il  js  unpacked.  No  tube{s)  or  trans- 
former(s)  to  install,  Strictly  plug  'n  go! 

The  2000F  comes  with  a  remote  hand  control, 
resembfing  a  TV  remote  control,  which  can  com- 
pletely operate  the  amplifier 

Initial  Testing 

For  initial  testing  1  used  the  JST-135  (also 
from  JRC)  transceiver.  Through  an  interconnec- 
tton  cable,  the  135  converses  directly  with  the 
ampltlrer  for  band/frequency  information  and 
contfoL 

The  2000F  is  a  complex  and  modem  device, 
although  from  the  opemtional  point  of  view  it  is 
about  as  simple  as  you  c^n  get.  A  pre-made  ca- 
ble  (optioaal)  is  connected  between  the  exciter 
and  the  ampEifier  for  control  (it  contains  a  few 
more  wires  than  the  usual  transmit  reiay  control 
line)  and  a  coax  jumper  for  bringing  Ihe  RF  input 
to  the  amp. 

The  antenna  system  is  connected  to  the  four 
antenna  ports  on  the  back  of  the  amp.  In  the 
case  of  this  testing  I  utilized  them  in  the  following 
manner:  80/40  dipole,  CushcrafI  R 5  vertical,  160 
meter  dipofe.  and  80-10  meter  Windom.  No  ex- 
temat  antenna  tuner  was  placed  in  the  line. 

My  first  operation  was  on  75  meters.  It  took 
about  10  seconds  for  the  amplifier  to  set  Itself  up 
for  the  band  segment  being  operated  on.  Later 
return  to  this  segment  required  only  an  instant 
for  retuning. 

Signal  reports  were  excellent  Wo  mention  was 
made  of  poor  signal,  low  audio  quality,  reduced 
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Photo  A.  The  JRL-2000F  soiid'State  kilowatt  ampiifier. 


power,  or  distortion-  A  single  3-500  (1  kW  output) 
lube-based  amplifier  was  used  for  on-the-alr 
comparison  of  signal  reports. 

Fan  noise  was  not  mentioned  by  anyone. 
Nevertheless,  depending  upon  physical  place- 
ment  of  the  amplifier,  I  believe  fan  noise  could 
prove  to  be  a  problem.  However,  the  2000F  is 
not  the  only  amplifier  to  suffer  from  Ian  noise. 
The  problem  applies  to  nearty  all  HF  amateur 
amplifiers. 

The  typical  efficiency  of  the  2000F  appears  to 
be  about  60  peroenL  This  is  based  upon  meter 
readings  of  22A  current  at  80  VDC  during  key- 
down,  with  an  output  of  1  kW. 

Antenna  control  is  done  by  the  2000 R  Manual 
selection  is  made  by  pushirfg  buttons  on  the  front 
of  the  amplrfier.  I^ter  recall  of  previous  operation 
on  the  same  (or  nearby}  frequency  will  cause  the 
amplifier  to  select  the  originally  cht^en  antenna 
automatically  (this  can  be  overridden  by  the 
manual  controls). 

After  using  the  JST-1 35/JRL-2000F  combina- 
tion on  several  bands  and  enjoying  the  complete 
ease  of  fully  automatic  tune-up  and  antenna 
change,  I  built  connector  cables  for  use  with  my 
I  COM  751 A  and  Corsair  IL  The  cables  must  pro- 
vide, in  addition  to  the  normal  ALC  and  PTT 
lines,  a  talk-back  line.  The  latter  forces  the  ex- 
citer into  transmit  during  tune-up  or  after  QSY 

Tune-up  is  still  super  simple.  For  example,  to 
change  from  40  meters  to  75  meters  you  merely 


push  the  2000F*s  SET  button  to  sam- 
ple the  frequency  of  operation  (not  re- 
quired when  using  the  JST-1 35,  due  to 
the  feedback  data  line  between  the 
transceiver  and  the  amplifier).  In  SSB 
mode  ft  is  necessary  to  say  a  word  or 
two  (ie;  'ahhhhh!")  so  the  amplifier  can 
determine  the  operating  frequency. 
Once  the  frequency  is  determined,  the 
2000F  will  tune  itself,  based  on  prior 
usage  at  that  frequerxry. 

Once  the  l^and  segments  fof  my  fe- 
vorite  frequencies  had  been  pro* 
grammed  into  memory.  I  found  the 
ICOM  and  Ten-Tec  to  be  nearly  as 
dexterous  with  the  JRL*2000F  as  is 
the  JST-1 35,  the  only  difference  being 
Ihe  requirement  for  pushing  the  SET 
button  and  announcing  yourself  each 
lime  you  QSY. 

The  ease  of  the  2000F's  automatic 
tuning  and  antenna  selection  brings 
this  HF  linear  amplifier  Into  the  realm  of  the  In- 
stant QSY  we  are  all  used  to  with  solid-state 
transceivers.  I  found  that  when  jumping  from 
14,300  to  3.950,  the  amplifier  tuning  and  the 
switching  of  the  antenna  line  took  about  three 
seconds  when  using  the  (COM  751  A.  Just  punch 
the  new  frequency  into  the  751 's  keypad  and 
press  ENTER,  then  press  SET  on  the  2000F  and 
say  "ahhhhh.'  It  really  is  that  easy!  QSYing  with 
the  Ten-Tec  took  slightly  longer  as  its  tuning 
knob  and  band  selector  switch  must  both  be 
used  when  changing  frequency. 

Throughout  the  testing  period )  was  always  on 
the  lookout  for  a  glitch  to  mar  its  ugly  head,  yet 
none  ever  appeared.  Performance  was  flawless. 

Points  of  Interest 

TTie  2000F  can  be  used  as  an  antenna  switch: 
switch  and  tuner;  or  switch,  tuner,  and  amplifier- 
Each  section  is  separate  in  operation  but  they 
are  linked  operationally  via  microprocessor  con- 
trol. 

Switch  selections  provide  for  power  on/off, 
standby,  tune  (automatic  antenna  tuner),  anten- 
na selection,  and  set  (storage/selectbn  of  cur- 
rent operating  parameters). 

Two  front  panel  meters  provide  selectable 
monitoring  of  output  power  or  VSWR  and  cur- 
rent, voltage,  or  ALC. 

LED  indicators  monitor  drive  levels  and  XMIT, 
indicate  antenna  match,  and  show  the  selected 


antenna-  A  central  display  indicates  the  frequen- 
cy fn  use  and  produces  coded  messages  rn  case 
of  trouble. 

The  amplifiar  is  designed  for  a  1  kW  oulput 
and  typicaJ  readings  of  the  output  show  that  the 
2000F  easily  readies  this  specification. 

Although  the  2000F  is  equipped  with  a  Tiigh- 
q}0ed  arrestor^  for  protection  against  lightning 
surge  pulses,  I  would  not  tmst  this  expensive  de- 
vice to  the  whkns  of  nature  by  relying  upon  any- 
thing  fess  than  complete  disconnect  during 
storms. 

Instruction  Manual 

7?ie  JRL-2000F's  manual  Is  father  staik  when 
compared  to  the  volumes  of  paper  typically  ac- 
companying a  modem  piece  of  HF  equipment.  It 
is.  just  the  same,  very  adequate.  After  ali,  the 
2000F  does  nearly  everything  for  you  automati- 
cally. 

OfK^e  I  understood  the  initial  connections  and 
sottirtgs.  I  only  found  it  f)6cessafy  to  refer  bac^  to 
the  manual  to  decode  alarm  messages  when 
they  appeared  on  the  LCD  readout  (very  intre- 
quent  and  always,  in  my  case,  indicative  of  an 
operator  error). 

Maintenance  instructions  for  cleaning  the  air 
filters  and  a  troubleshooting  chart  are  part  of  the 
manual. 

A  publication  describing  JRC's  design  theory 
and  operation  of  the  2000F  is  also  provided.  It  is 
straightforward,  easy  to  understand,  and  is  not 
couched  in  technical  language. 

MQSFET  D^ign 

Japan  Radio  Company  describes  the  2000F 
as  usrng  48  MOSFETS  in  the  PA  section,  which 
consists  of  four  wideband  250W  power  ampltfiers 
(each  has  12  MOSFETS),  The  PA  circuits  are 
SEPP  (sirgfe  ended  push-pull)  design,  providing 
greater  efficiency  than  standard  bipolar  transis- 
tor/transformer coupled  push-pull  circuits.  The 
design  of  the  PA  focuses  on  ease  of  impedance 
matching  for  input/output  and  linearity. 

Bias  control  for  Ihe  MOSFET  SEPP  design  in 
class  AB  operation  requires  a  high  gate  voltage 
and  high  drain  idle  current.  This  results  in  low 
high-order  IMD  and  a  non-critical  bias  voltage 
setting.  The  bias  of  the  2000F  is  controlled  par- 
tially by  the  exdtalion  voltage  to  achieve  extreme 
stability. 

The  cooHng  system  for  the  MOSFET  amplifier 
is  based  upon  heat-resistant  MOSFETS  and 
tamperalure  actuated  fans.  The  tans  are  rear 
facing  and  generally  quiet. 

Antenna  Tuning 

The  antenna  tuner  is  microprocessor-con- 
tfolled  and  consists  of  coils^  capacitors,  and  re- 
lays (30  on  the  tuner  board).  Operation  consists 
of  sampling  the  output  frequency  of  the  exciter 
and  checking  for  previous  operation  on  the  same 
frequency. 

The  20OOF  has  a  memory  malnx  consisting  of 
a  possible  four  antennas  and  455  HF  subbands 
(70  of  whtch  are  indicated  as  wrthin  the  ham 
bands  in  the  manual).  What  this  means  Is  that 
each  band  is  split  Into  smali  segments. 

When  operating  in  a  particular  band  segnaent 
the  unit  will  search  its  memory  for  Infomiation 
matching  the  frequency.  If  the  unit  recognizes  the 
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CALL 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  loom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M«  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 
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I  Communication 
IConcepts  Ina 

FAX  St3-42»-36l  1 


SPY  ON  THE  EARTH 


CIRCtE  99  ON  WEAOER  SEffVlCE  CARf) 


See  live  on  your  PC 
what  satellites  in  orbit  see 


Learn  how  you  can  bene ht  ^reaUy  from  fvis  exciEing 
rmt  technology  Send  S25  (S30  air,  $35  overseas) 
lor  our  fantastic  12  diskette  set  of  professional 
quality  copyrighted  programs  (JBM  type)  that  does 
satellite  tracking,  data  acquisition,  image 
processing,  file  conversion  and  miich  more. 
Dis)^€tte  package  includes  all  programs,  satellite 
views,  C  language  source  code  far  a  popular 
satellite  image  acquisition  program,  hardware 
schematics,  catalog  and  $25  discount  certrficaie 


Z  D      ENGINEERING 

specialists  in  CATV  Hardline  Matching 
Transformers,  Power  Dividers  and  Related 
R.F.  Devices. 


Reception  guaranteed  Worldwide 
Absolutely  legal 

No  satellite  dish  needed 


For  FREE  Enformatkon  log  on  to  our  bulletin  boa/d 
with  your  MODEM  at  (718)  740- 39n  or  call  (718) 
468-2720. 10  place  an  order.  Buy  wittf  confiderice 
WeVe  beeff  in  bu&fiess  since  1956 


IL 


VANGUARD  Electronic  Labs 

Dept.  A,  1 96-23  Jamaica  Ave. 

Mollis.  NY  11423 


Built  to  frt  1/2,  3/4  and  7/8  inch  hardline,  or 
can  be  custom  built  for  ottier  sizes  of  hardline 
and  any  frequency  between  50  MHz  and  1 .3 
GHz.  When  ordering,  please  include  a  4  inch 
section  of  your  hardline  and  specify  the  de- 
sign frequency  you  need. 

144  MHz  units  are  $34.95  per  pair  222 
MHz,  440  MHz.  903  MHz  and  1296  MHz 
units  are  S32.95  per  pair. 

Add  S5.50  per  pair  UPS  shipping  {U.S.  only). 

Ohio  fesrdents  add  5S%  sales  ^x. 

Custonri  buiit  prrces  on  request, 

ZD  ENGINEERING 

Paul  H.  Darwactor,  W8ZD 

605  Balsley  Avenue,  Findlay,  OH  45840 
PHONE:  419-424^8765 
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ICOIMT  R7000  SWEEPING 
J 300  CHANNELS/MIN. 


I 


DELTACOMM"  1-7O00  tad  your  MS-DOS  oomfmicT 

gives  ycAi  m  ctiilj>eo  mtcrfmct^  inlcgrmLed  with  optimized 
■oltrvafr  thai  wiU  itoi  just  Ccmtn^l  but  wiU  ttmXua>J.€  tb^ 
potciilul  of  >oajr  R7000. 

•  Spcvtrum  U>g  •(  tpeedt  in  etccH  of  1 IQQ  duuiocb/riUA 
wtiile  ftulofiiRiicaily  goiemiiif  ■  hBAonraiii  of 
frequoicy  activity. 


*  CYBRRSCAN^  allows  gcan  Ok  tncktng  cnntfol  of 
lystcma  employing  frcqucnqy  hopping  techniqucii. 

*  Birdie  lag  duriii|  frequency  icarch  ■ulomatifi^liy 
etuncurbcA  your  R7000,  (hen  Lock*  out  thotc 
frtqu^noie*  duruig  frcqujcncy  search  opermtian. 

*  Cufltom  interface  has  electromcfl  lo  allow  ioDwirc 
control  (by  channel  ntimber)  of  cxtemaL  tape  rcconler. 


ICOAT'  R71  RECEIVER 
COMMUNICATIONS  MANAGER 


DELTACQilir'  1-71  VerHkm  4.0  ofTcn  iwl/wHtc 
oofalml  of  your  R71   FKxiver'i  fTcqLteoey,  node  and 

maaory  cfaannek.  Aikf  ttional  prof  fam  fcatura  mc hide 
auto  log  frequency  aearcb.  scamuog,  timer/clock  cveoi 
iiiiuufeiTi>c^t,  cttti  bi#c  manAgenicaU  pull-down  mem 
windcrwt.  mplit  acfceii  for  >  our  Terminal  Node  Controller 
(TNO  eommunicaiifici  Q£ed«  And  the  ubiLity  to  contfol  m 
■FiTrnna  awiuhuif  «>«laxl  Of  loggEEig  tapc  recover. 

*  Dala  baae  OHMfonent  allowi  definition  of  friC4|uency, 
call  itgn,  time  schedule^  mode^  target  anea«  oountiy^ 
140  ^^harfedtfr  noiea  f»cld»  69  ebaracter  TNC  command 
field.  QSI.  Atama.  control  i^lny  alatui  and.  in  ^ddttion. 
diipljiyi  imcr  dcfmod  optimum  neOingi  of  receiver 
fronl  panel  knob  poiitionfl. 

•  Combined  with  yo*ir  TNC.  DELTACOMM™  1-71*1 
lucr  defined  command  codee  program  vour  TNC  for 
reception  and  logging  of  PACKLX  AMTOR.  RTTY 
and  Mo  me  Code  (fully  unatteaded  and  aulomalically). 


U-DIGIt  TOUCH-TONE^ 
REPEATER  PmGRAMMER 


DELTATONE*  2.0  <?QiiiiPds  lo  your  MS-DOS  computer 
vk  Ifae  prinlcf  port.  En  iti  hi^h  vpeed  mode.  Dl^MF 
d^ili  are  aoit  to  your  repeater  coniroUer  at  a  raie  m 
eEceai  of  500  per  minute. 

*  BELT  ATONE"  2,0  accepti  programming  commandi 
from  a  file  created  using  your  favorite  word  procenor . 

■  Transformer  coupled  600  ohm  bftlaiic«d  owtpui^ 
•djuirtabk  to  -lOdbm,  and  software  control  of  relay 
mfiltrrti  Bwkei  inierfacing  an  e«fy  four  (4)  wire 
cooDectkm  to  your  tran»ceivet,  handheld  or  repeater 
ocMHrolkr. 


All  DF3TACOMM"  cofrotnmii?«tioii  productP  inchidc 
cUfitom  interface,  UL  tiBted  power  nipp^  and  cocnpooentu 
for  cabltog^ 

Dia.TACOMM"  1-7000  or  1-7 1  $299, 00  each 

(1-71  r^uim  ICOM^  UX-S4  converter) 
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particular  frequency  (or  another  wfthtn  the  same 
subband)  it  will  set  itself  to  the  previous  settings 
and  antenna  selection.  If  not.  you  will  be  required 
to  enter  this  information  before  op&ration  (takes 
only  a  few  seconds  and  is  fuHy  automated). 

Antenna  seleciion  is  a  pari  of  the  2000F's  tun- 
ing as  the  tour  antenna  inputs  are  microproces- 
sor-conlrolled.  For  example:  On  14.300  MHz  you 
always  use  your  trusty  tribander  and  select  that 
antenna  when  tuning  the  ampJiner.  From  that 
pomt,  until  you  tell  the  200DF  otherwise,  the 
tribander  will  always  be  selected  when  operating 
14.300  MHz. 

The  antenna  selection  relays  are  contained  in 
a  separate  shielded  box  on  the  rear  panel  of  the 
amplifier's  chassis. 

The  important  band  infomnatlon  Is  written  into 
an  EEPROM  (a  ROM  chip  that  can  be  eJectrically 
rewritten)  during  the  TUNE  operation.  This  infor- 
mation will  always  be  available  and  won't  disap- 
pear when  the  power  is  turned  off. 

The  data  for  the  various  operating  states  of 
the  JRL'2000F  (power.  PA,  meter  settings,  an- 
tenna switch  settings,  frequency  band  settings^ 
etc.)  are  stored  in  battery-backed  RAM.  Memory 
backup  is  provided  tjy  a  rechargeable  battery 
which  will  keep  the  HAM  Tresh  for  a  period  of  two 
weeks  If  the  unit  ts  unplugged  from  AC  power. 
When  the  battery  discharges  your  operation  set* 
tings  are  lost;  however,  normal  operation  can  be 
restored  by  using  the  SET  procedure.  Battery 
recharge  is  automatic  during  norrT^l  operation. 

PoT¥er  Supply 

The  power  supply  is  designed  to  use  220  VAC 
and  provide  80  VDC  at  30A  for  the  PA.  Addition- 
ally, it  produces  12  VDC  (positive  and  negative) 


Specifications 

Operating  bands 

160m 

80m 

40m 

30m 

20m 

17m 

12m' 

10m' 

Input  impedance 

50  ohms 

OtJtpul  impedance 

50  Ohms 

Output  power 

t  ItW  (SSBCW/BTTY) 

VSWR 

Less  than  3,0  (1 6  J  - 1 50  ohms) 

Unwanted  pwiata 

-60  dB  Of  te$s  {iiekw  pep) 

IMO 

*3S  dB  or  less  (tTelow  PEP) 

Excidtioii  power 

100W  (max) 

FfK^.  cha/tge  lime 

Leas  than  0.1  sec. 

Plmersi|j|iiy 

220  VAC  50^60  Hz  (see  texl) 

Power  CQr)£umptfon 

2.5  kVA  at  1  kW 

Input  power  fadof 

GreaterthaR  95%  at  t  kW 

T^nperaturc  ran^ 

-10  ta  440  degrees  C 

Proledim  items 

E)£C8SSive  PA  CKirem 

PA  overheat 

E)ecessivo  exciter  power 

PA  abnormal  load 

ExcessE^o  AC  voHage 

Power  ayppl^  overheat 

PA  fal  ure 

Excessive  VSWR 

Dmensons 

430  X  300  X  420  cm/ 

16.8x11.7x16.4  in.  (WHO)         , 

Weigh! 

2S  kg/62  lbs. 

'Contact  JRC  in  N^w  York  for  funkier  informaiim. 

for  the  control  circuits.  By  using  a  switching  pow- 
er supply.  JRC  claims  efficiency  of  90%  or  more. 
The  power  supply  is  cooled  by  its  own  fan  and  is 
professed  to  be  capabte  of  continuous  operation 
at  2A  kW. 

The  AC  line  voltage  required  for  operation  is, 
according  to  the  various  manuals  and  information 
sheets  I  received  with  the  2000R  ambiguous.  In 
the  written  information  an  indication  is  made  that 
AC  of  50/60  Hz  from  85  through  264V  will  oper- 
ate the  unit,  yet  aEention  is  later  drawn  to  re- 
duced output  power  at  lower  input  vottages  (ia. 
100-120  VAC  for  750W).  All  testing  ai  this  station 
was  done  at  220  VAC  Itne  voltage,  which  I  osn- 
sider  Ihe  standard  for  1  kW  and  above  amplifiers. 

Service 

I  was  concerned  about  service  fof  the  2000F 
since  there  Is  not  a  plethora  of  JRC  dealer/ser- 
vice centers  and  the  unit  Is  very  complex  (l,e,  not 
user-serviceable}. 

JRC  informs  me  there  is  no  problem  in  obtain- 
ing service,  as  the  Raytheon  Sen/ice  Company  of 
New  York,  service  center  for  JRC's  commercial 
and  marine  amplifiers,  will  service  the  JRL-2000R 
This  is  reassuring,  as  the  name  Raytheon  is  rec- 
ognizable  and  the  2000F  is  based  upon  the  com* 
mercial/marine  amptifters  routinely  serviced  by 
them. 

My  Recommendation 

The  2000F  is  a  dass  act  thai  the  competition 
wilt  find  vefy  difficult  to  follow.  It  does  its  job  well, 
appears  to  be  solid  in  design  and  manufacture, 
and  exemplifies  the  term  slate-of-tbe-art.  Would  I 
like  to  have  a  2000F  residing  in  my  station?  Ye^lf 
i  had  some  easily  earned  dollars,  I  woufd  immedi- 
ately purchase  one! 

The  2000F  amplifier  does  operate  as  intended. 
In  fact,  it  does  it  very  well  and  includes  many  fea- 
tures not  available  on  any  other  HF  amplifier.  Ad- 
ditionally. 1  experienced  no  problems  whatsoever 
while  testing  it  for  nearly  two  months, 

I  cannot  compare  the  design  of  the  2O00F  to 
that  of  models  from  competitive  manufac- 
turers, as  none  offer  an  amplifier  as  advanced 
or  featufe-filied  as  the  JRC  product.  There  are 
good  solid-state  amplifiers  and  auto^une  tube- 
type  amplifiers  cun^ently  available  on  the  market, 
but  none  provide  the  overall  features  of  the 
2000F. 

I  cannot  accurately  say  that  JRC's  design  will 
provide  long  and  trouble-free  service.  There  is  no 
history,  yet,  to  base  the  assumption  on.  However, 
I  note  Ihat  the  company  manufactures  commer- 
cial HF  amplifiers  of  a  similar  design  which  ap- 
pear to  have  a  good  service  track  reconj. 

The  2000 F  is  not  an  amplifier  for  everyone  and 
I  can  only  leave  the  choice  of  such  an  expensive 
purchase  to  the  individual.  I  would  say.  however, 
that  when  contesting  and/or  chasing  DX.  the  abili- 
ty to  instantly  QSY  and  make  antenna  selections 
automatically  could  be  very  valuable.  Further- 
more, the  hands-off  operation  is  enhanced  by  use 
of  the  remote  hand  control. 

Availability 

The  JRL'2000F  is  available  from  ham  radio 
suppliers.  The  suggested  list  price  is  S4.a99; 
however,  the  street  price  Is  considerably  below 
that. 
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Spread  Spectrum  Primer 

What  is  spread  spectrum,  anyway? 


by  Randy  Roberts  KC6YJY  {ex-WA6BFN) 


Spread  spectrum  uses  wideband, 
noise-like  signals.  Because  spread 
spectrum  signais  ane  noise-like*  they 
are  hard  to  deEcc!.  Spread  spectrum 
signals  are  also  hard  to  intercept  or 
demodulate.  Further,  spread  spectnim 
signals  are  harder  lo  jam  (interfere 
with)  than  narrowband  signals.  These 
tow  deteciability  and  anli-jam  fealures 
arc  why  Ihe  military  has  used  spread 
spectrum  for  so  many  years.  Spread 
sisals  anc  intentionally  made  to  be 
much  wider-band  than  the  information 
ihey  are  carrying  to  make  them  moie 
noise-like. 

Spread  spectrum  signals  use  fast 
codes  that  run  many  times  the  in  for- 
mation bandwidth  or  data  rate.  These 
special  '^Spreading"  codes  are  called 
'*P^udo  Random*'  or  "Pseudo  Noise" 
cocks. 

Spread  spectrum  transmitters  use 
the  same  transmit  power  levels  as  nar- 
rowband transmitters.  Because  spread 
spectrum  signais  are  so  wide,  they 
transmii  at  a  much  tower  waits-pcr- 
henz  power  density  than  narrowband 
Iran sm liters.  This  lower  power  density  gives 
spread  signals  a  big  plus.  Spread  and  narrowband 
signals  can  occupy  the  same  band,  with  Mule  or 
no  interference*  This  capability  is  the  main  rea- 
son for  ail  the  interest  in  spread  spectrum  today. 

What's  Spread  Spectrum? 

Spiod  spccinim  radio  communication  is  ignit- 
ing much  discussion  and  speculation  lately.  Iji  the 
last  few  years  there  has  been  a  lot  of  media  atten- 
tion, congressional  interest  {IEEE  Spectrum, 
**Sprcad  Spectrum  Goes  Commercial/*  August 
1990,  by  Donald  L,  Schilling,  Raymond  L.  Pick- 
holtz  and  Laurence  B,  Milstein,  pp.  40-45),  FCC 
rulemaking,  commercial  product  announcements 
and  marketing  hoopla  about  this  exctring  new 
field.  Several  very  good  articles  on  spread  spec- 
trum (SS)  have  appeared  in  ham  radio  literature 
and  the  ARRL's  Spread  Spectrum  Sourcebook 
has  been  in  prim  for  several  years  now.  With  all 
of  this  aciivjiy  you  may  siill  have  a  few  questions 
about  spread  spectrum,  how  it  applies  to  hams, 
how  it  works  and  in  general  what  all  diis  alpha- 
bet soup  (like  PCN,  PCS,  CDMA,  TDM  A  and 
frequency  hopping)  is  all  about.  See  the  sidebar 
for  a  definitive  guide.  This  article  is  intended  to 
gently  lead  you  through  some  of  the  practical  de- 
lails  of  today's  modem  commercial  (and  soon  to 
be  ham)  radio  spread  spectrum  technology  and 
help  you  gain  a  basic  understanding  of  the  princi- 
ples involved  in  SS. 

In  1983  the  FCC  issued  a  notice  of  proposed 
rule  making  authorizing  the  low  power  use  of 


Photo  A.  Direct  sequence  spread  spectrum  signal  (an-filiered 
BFSK),  Note  the  suppressed  carrier.  Center  JTeq.=  52  MHz  with  a 
I J  megahiti second  FN  (31  stage  PN  generator),  Horii,  scale  =  / 
MHzidiw  Vert,  scale  =  W  dB/di\^ 


spread  spectrum  techniques  on  a  shared  frequen- 
cy basis  in  the  IndtistriaK  Scientific  and  Medical 
(ISM)  frequency  bands  of  900,  2400  and  550O 
MHz.  These  bands  are  also  shared  with  amateur 
radio  operations — ^so  we  hams  have  a  direct 
stake  in  what  happens  with  this  kind  of  equip- 
mcnL  Since  1983  the  FCC  has  revised  and  clari- 
fied the  rules  for  spread  sp^trum  operation  un- 
der Part  15  of  their  rules.  Hams  have  been  able 
lo  legally  use  spread  spectrum  under  Part  97 
rules  for  a  number  of  years,  also.  However,  the 
FCC  rules  for  ham  spread  spectrum  have  been 
quite  restrictive  and  have  had  the  nel  effect  of  al- 
most eliminating  ham  radio  expjeri mentation  in 
spread  specuiim  techniques-  Recent  commercial 
cfevetopmenis  with  Pan  15  equipment  and  a  new 
FCC  Special  Temporary  Authority  (STA)  (R,  A. 
Buaas  K6KGS  request  for  STA,  FCC  file  num- 
ber 7230-A,  granted  April  17,  1992)  provide  a 
renewed  impetus  to  the  amateur  community  to 
make  more  use  of  spread  spectrum  techniques.  In 
light  of  the  p>ossible  awakening  of  a  ham  spread 
spectrum  community,  I  hope  to  spur  some  inter- 
est  in  the  ham  builder/experimenter  to  put  some 
of  these  ideas  lo  practical  use. 

More  About  Spread  Spectrum 

Simply  put,  spread  spectrum  trades  a  wider 
transmission  bandwidth  for  belter  signaUlo-noise 
ratio  and  reduced  transmitted  power  density.  Two 
types  of  spread  spectrum  implementation  are  in 
fairly  common  use  today:  Frequency  Hopped 
and  Direct  Sequence.  Frequency  hop  (FH)  and 


direct  sequence  (DS)  are  pretty  well 
known,  mature  techniques  today. 
Other  more  exotic  forms  of  spread 
spectrum  such  as  chirp,  lime  hopping 
and  hybrids  of  frequency  hop  and  di- 
rect sequence  are  not  in  general  use 
in  iow-cosi  Pan  15  equipment  and 
will  probably  remain  only  in  the  mili- 
tary province  for  several  more  years. 
The  following  paragraphs  wilt  de- 
scribe frequency  hop  and  direct  se- 
quence techniques  in  a  little  more  de- 
tail and  show  that  pseudo-noise  code 
techniques  provide  the  common 
thread  through  all  spread  spectrum 
types. 

Frequency  Hop 

Frequency  hopping  can  provide 
the  easiest  method  of  utilizing  spread 
spectrum.  Any  radio  with  a  digitally 
controlled  frequency  synthesizer  can 
(theorciicaily)  be  converted  to  a  fre- 
quency hopper.  This  conversion  re- 
quires Ihe  addition  of  a  pseudo  noise 
code  generator  that  is  used  to  select 
the  frequencies  for  transmission  or 
reception.  Most  hopping  systems  utilize  uniform 
frequency  hopping  over  a  band  of  frcquencies- 
This  is  not  absolutely  necessary  if  both  the  trans- 
mitter and  receiver  of  the  system  know  in  ad- 
vance what  frequencies  are  to  be  skipped  Thus, 
a  frequency  hopper  in,  say,  2  meters  could  be 
made  that  would  skip  over  commonly  used  re- 
peater input  and  output  frequency  pairs.  A  fre- 
quency hopped  system  can  use  analog  or  digital 
carrier  modulation  and  can  be  designed  using 
conventional  narrowband  radio  techniques.  De- 
hopping  in  the  receiver  is  done  by  a  synchro- 
nized PN  code  generator  which  drives  the  receiv- 
er's local  oscillator  frequency  synthesiser* 

Direct  Sequence 

The  most  practical,  all-digital  version  of 

spread  spectrum  is  direct  sequence.  A  direct  se- 
quence system  uses  a  locally  generated  pseudo 
noise  code  to  encode  digital  data  to  be  transmit- 
ted.  The  local  code  is  generated  at  a  rate  of  10  to 
100  times  the  data  rate  to  be  transmitted.  Data 
for  transmission  is  simply  exclusive-OR'd  with 
the  faster  pseudo  noise  code.  The  composite 
pseudo  noise  and  data  can  be  passed  through  a 
data  scrambler  to  randomize  the  output  spectrum 
(and  thereby  remove  discrete  spectral  lines).  A 
direct  sequence  modulator  is  then  used  lo  double 
sideband  suppressed  carrier  modulate  (also 
called  Binary  Phase  Shift  Keying — BPSK)  die 
carrier  frequency  to  be  iransmitied,  resulting  in  a 
signal  spectrum  as  shown  in  Photo  A.  Other 
forms  of  camer  modulation  are  possible  with  di- 
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rect  sequence,  however  BPSK  or  differential 
phase  shift  keying  tDPSK)  ane  Ihe  simplcsi  and 
most  often  used  techniques. 

A  spread  spectrum  receiver  uses  a  locallv  een- 
eraied  Mica  pseudo  noise  code  alang  with  a  «- 
ceiver  correlator  to  separate  oui  only  the  dc*;ired 
coded  mformalion  or  messages  from  all  possible 
sipais.  A  spread  specimm  correlator  can  func* 
tionally  be  thought  of  as  a  very  special  matched 
filler — ii  responds;  only  lo  signals  thai  are  encod- 
ed wirh  a  pseudo  noiise  code  that  marches  its  own 
locally  generated  replica  code.  Thus,  a  spread 
spectrum  correlator  can  be  "tuned"  lo  different 
codes  simply  by  changing  its  local  code.  This 
correlator  does  not  respond  to  man-made,  natural 
or  artificial  fioise  or  iiiterfcrence.  It  responds  on- 
ly to  spread  spectrum  signals  with  identical 
matched  signal  characieristlcs  and  encoded  with 
the  identical  pseudo  noise  code. 


Why  use  the  wideband  signals — isn't  narrow- 
band CW  or  packet  better?  The  use  of  these  spe- 
cial codes  in  spread  spectrum  com  muni  cat  ions 
makes  signals  appear  as  wideband,  noise-like 
signals  on  a  spectrum  analyzer.  Ii  is  this  very 
characteristic  that  inherently  makes  spread  spec- 
trum signals  hard  to  detect  or  demodulaie.  In 
other  words,  spread  spectrum  signals  are  hankr 
to  detect  on  narrowband  equipment  because  the 
signaFs  energy  is  spread  over  a  bandwidth  of 
maybe  100  times  the  information  bandwidth, 

The  spread  of  energy  over  a  wide  band  of  fre- 
quencies makes  spread  spectrum  signals  very  un- 
likely to  interfere  with  narrowband  co-channel  or 
adjacent  channel  communications.  Narrowband 
communications,  conversely,  cause  link  to  no 
interfeti^nce  lo  spread  spectrum  communications 
systems  because  the  correlation  receiver  effec- 
livcly  int^nues  over  a  very  wide  bandwidth  to 


recover  a  sptt;ad  spectrum  signal.  The  correlator 
actually  then  "spreads"  out  a  narrowband  inter- 
ferer  over  the  receiver's  total  detection  band* 
width  and  thus  only  the  total  integrated  signal 
density  or  signal-to-noise  ratio  determines 
whether  there  will  be  interference  or  not.  All 
spread  spectrum  systems  have  a  threshold  or  tol- 
erance level  of  interference  beyond  which  useful 
communication  ceases.  This  tolerance  level  or 
threshold  is  related  lo  the  spread  spccLnun  pro- 
cessing gain.  Processing  gain  is  the  ratio  of  the 
radio  frequency  (RF)  bandwidth  to  the  infonna- 
tion  bandwidth. 

Typical  SS  anti-jam  (AJ)  radios  have  a  pro- 
cessing gain  of  from  10  to  20  dB,  depending  on 
the  data  rate.  They  can  tolerate  total  jammer 
power  levels  of  from  0  to  8  or  10  dB  (jamming 
margiT!)  stronger  than  the  desired  signal,  Yi^,  the 
system  c^n  work  at  negaii%'e  signal-io-noise  ra- 


PRINTED  CIRCUIT  BOARDS 
It's  easy  to  build  PCB's.  No  camera  or  dark 
room  are  required.  All  materials,  even  4 
drills,  along  with  simple  instructions  to  uso 
magazine  or  other  types  oF  artwork  are 
included.  All  €  4"x6''  txiards  are  precoated 
with    a   strong    easy    to    use    dry    film 

photoresist  For  FREE  simple,  step  by 
step,  instructions  and  catalog  or  to  order 

the  CIRCUIT  BOARD  KIT  (S45,00) 

call  or  write:  Solder  World,  Dept.  M4,  9555 
Owensmouth  Ave.  #14.  Chatsworth,  CA 
9131 1  .(818)998  0627  Fa)(  (81 8)  709-2605 
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SPREAD  SPECTRUM  SCENE 

I       P.O.  BOX  2n%  ¥.t  Granada,  t  A  940t&-2l^n 


CmClM  97  on  READER  SQIVlCi  CARP 


2   Meter   Performance! 


WEFAX  To  The  Max  I  The  J  Antenna! 


PC  GOES/WEFAX  3.0  $250 


PC  GOES  WEFAX  3.0  fS  a  professional  Jax  receprtJon  sys 

Wn  for  the  IBM  PC  II  includes  an  AWfU  denTOdulsiDr, 
software,  ca&sene  tutariaf  and  355  page  inanaui  Check 
this  peitial  Ipst  of  our  Bcfvanced  lesEureg: 


R&S.  up  to  t2QOxeOOjt256 
LJnaneoded  Operation 
CQlortzation 
Zoom,  Pan,  Roiatfon 
Contrast  Control 
TumnQ  Qsi:3ttQ306pe 
PfHrtuTi  w^  y /HH^ogf  ams 


APT  Lat/Lon.  Gnds 
OrtHtaJ  PretJcitiflfi 
Frame  Looping 
PCX  &  GIF  EMpoft 
GrayscaJe  Pmiiing 
ld^fr^r«d  Analysis 
Variable  lOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Fa  :■  6.0  is  a  CQfnptete  shoftwsve  FSK  to 

tystim  t)r  rie  lBM  PC  ft  vidudes  an  fSK  DertxxJiiBtor, 
ioflware,  250  page  m^ual  and  tutonai  cassette  Cai  or 
iwAslor  a  cxxripiefe  L^naltigi  df  prddtjcte 


Software  Systems  Consulting 

©IS  S.  El  Camlno  Real.  San  Cleifnenie,  CA  92672 
Tel:<71 4)498-5784   Fax: (71 4)498-0568 


CIIICL£  250  ON  READER  SERVICE  CARD 
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REAL  GAIN!    2,9  dBd 

Low  SWR!  Less  than  1.5:1 

Weatherproof  Atyminum  and 

Stainless  construction. 

Comes  fully  assembled 

and  tuned  for  fast  and 

easy  installation. 

Made  in  USA! 


Also  available 
Doppler  RDF  units  $450 

Add  $4.50  for  shipping 

and  handling, 
COD  ofdeis  welcome. 

S.  Douglas  RF  Devices 
RO.  Box  246925 

Sacramento,  CA  95824 
(91 6)  688-5647 


o  Li ol 


Only  $27.50 


SALE  EIMAC  TUBES 


8877 -3CX1 500 A7 

Individually  $495  each 

2-6  tubes 


Matched  Pairs     SI 099 


•  Last  chflnca  to  stock  up  at  up  to  50%  savings 

•  Naw  EIMAC  (origfna!  boxgd«  guaranteed E) 

•  Umitetf  quantities  e  vail  able. 

•  Firsi  come  first  served. 

•  TERMS:  Cash  /  COO  /  Wire  Transfer, 

•  Shipping:  Add  $7/iij|w  in  USA,  DX  please  caft. 

4CX 1 0^OOOD         S895  each 

1502  Jones  St.    ■    Omaha.  NE     68102 
402-346-4750   -^f^x:  402  346-2M9 

Surplus  Sales  of  Nebraska 
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kidfiom 


omm 


o 

tOMCO      ICOM     YAESU 

SPECIAL    SPECIAL 

CALL 

For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHIPPING  UPS  SURFACE 

tofi  pun^ses  of  350.00  or  more  eJtcept  anterinas) 


3900  S.  Broadway,  Suite  6 

Edmond,  Oklahoma  73013 

l_ocal  &  Info  (405)  359-9554 

C  O  D.  ^^  l^^^)  359-9556 


CALL  TOLL  FREE 
1  ^00^70  K-HAMS 


Hours  of  Opemtjc^ 
M*F10'6 

1  "600"765  '4267     snow  room  cl  osed  M  onda  y^ 


tios  in  the  RF  bandwidth  (signalt;  buried  in  the 
noise)  because  of  the  processing  gain  of  the  re- 
ceiver's corrclaloL 

Besides  being  hard  to  intercept  and  jam, 
spread  spectrum  signals  are  hard  to  exploit  or 
spoor  One  cannot  get  any  useful  information 
from  a  scanner  tuned  to  a  spread  spectrum  sig- 
nal Spread  speciriim  signals  also  are  naturally 
more  secure  than  narrowband  radio  comtnunica- 
tions.  Thus,  spread  spectrum  signals  can  be  made 
to  have  any  degree  of  message  privacy  that  is  de- 
slfed — ^you  can  have  all  the  private  channels  you 
want  with  spread  spectrum.  The  very  nature  of 
spread  spectrum  allows  military  or  inielfigence 
levels  of  privacy  and  securi^,  if  desired,  lo  be 
had  with  minimal  complexity* 

Frequency  Re-Use  and  MuHipfe  Access 

Multiple  spread  spectrum  signals  on  the  same 


INTERFERENCE  FILTERS 


Our  specialty  is  eliminating 
Broadcast  Band  Interference 
from  your  receiver.  Antenna  and 
powerline  filters  stop  broadcast 
energy  from  reaching  your 
equipment.  Also  available  are 
receiver  front  end  protectors  ttiat 
prevent  damage  from  static 
electricity  or  lightning.  Call 
(503)  923-2540  or  write  tor  a 
FREE  information  package. 


Northwest  Commuaication  Laboratories 

813  S,W.  Highland,   Suite  C  310 

Redmond.  OR  97756 

(503)  923-2540 


CI^CU  S5  ON  READER  SCRVlCE  CARO 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp. 
model  TS-1 691 -P.  Amp 

1961  MHz  Receiver 
fnoclelIS-1691-Recvr 

Decoder  Board  &  Software 
modBl  TS'VGA-SAT4 


$299 


$450 


S399 


low  Loss  (micfowava)  Coaxial  Cable  (65ft) 
witti  conRectors. 

model  1691 -coax  assV  S55 

Track  fl  Satellite  Orbital  Program,  Tracks  ALL 
satellites,  worid  map^  print  out  $50 

1691  IVlHz  Loop  Yagt  Antenna 

model  169MY(N)  $99 


1691  MHz  Loop*Yagi  Brtension 
model  169MY-XTM 


$85 


Oemonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system ,     S5 

Sfiipping:  FOB  Concord.  M^ss. 
PricBs  subject  to  change  without  noticB. 

Q 


Maiit^iCdid 


SI 


SPECTRUM  IHTERNATfOHAL.  INC, 
Post  Office  Bojc  1084,  Dept.  S 
Concord,  Mass.  0174Z,  U.S.A. 
P^one:  (508)263-2145 
Fai:  (508)263-7008 


fuequency  or  in  the  same  frequency  band  can  be 
accommodated  through  various  techniques  of 
multiple  access  or  diversity.  The  nature  of  PN 
codes  and  correlators  allow  what  is  called  CD- 
MA (code  division  multiple  access).  Time  divi- 
sion multiple  access  is  also  commonly  used  with 
spread  spectrum.  Frequency  and  space  or  polar- 
ization are  also  used  to  increase  the  number  of 
users  or  network  size  of  spread  spectrum  net- 
works. Sometimes  combinations  of  the  above 
multiple  access  lechniques  arc  used  lo  achieve 
special  system  characierisilcs. 

Multiple  access  techniques  can  provide  for 
frequency  re-use»  elimination  or  reduction  of  in- 
terference, increased  system  capacity^  or  to  pro- 
vide for  **private**  channels.  The  newest  methods 
for  digital  cellular  micro-cell  and  worldwide 
LEO  satellite  mobile  communications  will  use 
SS  and  CDMA  or  TDMA  to  efficiently  utilize 


the  frequency  spectrum  they  will  be  allocated. 
Commercial  voice  and  data  PCNs  and  PCS's  that 
operate  over  cordless  lelephone-ltke  ranges  of  up 
to  3,000  feet  between  micro  or  nano  ceU  sites 
will  also  use  various  SS  mulliple  access  tech- 
niques to  achieve  frequency  re-use  and  spectral 
efficiency. 

Finally  and  most  importantly,  the  major  bene- 
fit of  spread  spectrum  communication  is  that  da- 
ta communications  can  be  provided  at  data  rates 
of  10  or  20  limes  normal  wired  nr  narrowband 
radio  communications  rates,  wuii  automatic  pro- 
tocols that  virtually  dim  in  arc  bit  and  message  er* 
rors.  Thus,  digital  voice*  computcr-to-compmer, 
BBS,  networking  and  other  demanding  commu- 
nications can  be  provided  error-free  ai  a  leason- 
able  cost.  This  data  reliability  and  integrity  ane 
the  most  imponant  reasons  for  spread  spectrum 
communications. 


Pico- J  rolls  up  and  hides  in 
h)s  4-ounce  pocket-slied 
homer,  waiting  like  the  Ge- 
nifi  In  a  bottie  till  you  need 
fufl-quietlng  stgna3  punch 

Call  him  fortti  and  tiis  gJlsti^iing  blade  weather 
^ea^ed  fines  repeal  a  s¥«k  &fi6-fe6  hajfwa^d  an- 
tenna reedy  to  hang  anywhere  Suspend  in  the 
ac^rtmer^E  cFoset  or  pa£io  doorway 
Miach  Pico*J  to  wrtdow  gJass  or     _ 
curtain  rod  He  needs  no  radsafs  for  broad- 
^ :  band  low-ajigle  ornni  halfwave  gain. 

I  Carry  Pico-J  with  you  for  emergencies.  Hang 

He  improves 


J  J  in  the  jnoiel  when  on  the  road 


range,  boosts  reception,  saves  batteries. 

Pico-J  comes  ready  for  wQrl<  witti  72"*  isolated 
coaxiaJ  feedilne  and  gold  pin  BNC,  Typicai 
edge-io-edge  SWR  under  1  2:1.  Hand -crafted 
inUieUSA 
infesi       Mt^M*    Antennas  West  _  _  ,  „^ 
toSooeM    2Uo,«.»        Order  HoUinr    '  ■  **  ^5 

84605     -.^f.':.>--    800-926-7373^  -cc 


CIRCU  B9  ON  READER  SERVICE  CARD 


ATTENTION  ACC  OWNERS! 

AND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


DVMS/1+ 

Digital  Voice  Mail  System 

*  1024  user  voice  mail  systeni,  works 
like  a  voice  BBSi 

*  Alt  features  prompled  by  a  pTeasaitt 
female  vol  eel 

*  Storage  limifed  only  by  jvai Tabic  hanl 
disk  spaceJ 

*  Commyniciites  with  RC-8S/9fi/850 
using  busy^dat^  Unesl 

*  100  event  advanced  scheduler  wjth  real 

voice  clcKk/calendarl 
'*'  Background  upload/download  of  all 
files  via  optional  modemf 

*  Marty  olhor  fcalures,  loo  many  to  list  herel 

The  DVMS/1+  is  now  available  for  $M9! 
Demo  cassette  and  manuals  available! 


XPFRTEK  ELECTRONICS 

5312  Ernest  Rotid 
Lockpon,  New  Vnrk  \Mf94 
Ciiil  tod^yl  1716}  434-3008 


ALINCO  BATTERIES 


DJ-  580 

EBP-22S    1.2V  SOOmah 
Price  $65 

EBP-24S   7.2v  ISOOmah 
Price  $60 

$3  shipping  &  tiandllng 

Call  us  for  Battery  inserts 
and  Complete  Packs 

BATTERIES  ARE  OUR  ONLY  BUSINESS! 


TNR  Your  Battery  Store! 
279  Ikwgas  A«e<  ShH«  1U2  Attamcrntfi  Spiifigs,  FI 31714 

1-800^346^0601    FAX  407-682-4469 


CIRCLE  62  ON  READER  SEftVlOE  CARO 


TRAVEL 
LIGHT. 


CIHCLE  laS  ON  REAOEIt  SERVICE  CAflO 


CIRCLE  34  ON  READER  SERVICE  CARD 


EXERCISE. 

American  Heart  £^ 
Association  ^W 

*©  1992;  American  Heart  AssDctation 


DTMF/encoders 


KEYS 
SEALED  GOLD  CONTACTS 


An  ultra  high  quality  DTMF  Encoder 
lor  absolute  rehabiJity  and  function. 

•  Cortlads  are:  Water  P'roof  rT  IXr^i  Prooi 
«  Completely  Sell  Coniained  -  No  ^Fl 

•  SjfnpJEi  3 -Wire  Connection  ■  Output  LeweJ  Adji 
■  Wide  Dperalmg  ftang^  S  K>  tGvcic 

•  Wif}«  T«[nperal{jre  Rangfl  -ja'To  *1&Q'*F 
«  SuppJifrd  With  infitructioni.  Schamiilic,  Template  A  HftrdwAfft 

20'  ^^  ^  '  Call  or  W^^te  for  Tree  Catalog  ' 

PK'|$71*/PK*1K$7B*  VISA/AMEJt  PK-2$76*/PK- 

W/Relay  *Hequesi  Quaniily  price  W/ 


2K$83* 


Mail 
Order 


^ipo  SGommunications 

Emphasis  is  on  Quality  &  Reliability 


P  O  Box  2D20 

Pollock  Pines.  Calitofnta  95726 

(9ie|  644-5444 

Fax:<9l6)e44^P1PO 


CtRCL£  66  <m  HEADER  SERVICE  CAJiP 


THE 

GREAT 
MOBILE 

PEAR 


The 

Texas 

BugCatcher 

KF  Module  Anienna  Sysiam 

^  HiQ  a)r-wound  COBs 

*  MfnimLtm  SWR  ^  exf^ellem  perfOf- 

mance  on  all  HF  bands 

*  Easy  assembly  to  meet  almosr  any 
conrigursilon 

*  H{^  Standard  3/fl'24  SAE  mounts 

*  Various  i^ngt^i'  base  masts  &.  whips 

SEND  FOR  A  FREE  BRQCHUHEi 

Henry  Allen  WBST7D 
300LUV-flUG-  \  Toll  Free  onctef  line 
903-527^163  For  Irionnaiion 

GLA  Systems 

PO  Box  425 

Cad(Jo  Mins.  TX  75135 


CX'224 

T4ew* 

14&Z2{V446  MHz 
MOBILE  TFtlBANOEni 

Th»  riret  VHFflJHF 
Tribander  wllh  gainl 

GAIN;  14G  MHi  2.1  SdB 

446  MHfSJdB 

D«&lgn#d  for  u»  wdFi 
tha  MnwoDd  rM'741A 
xnd  lean  IC  901A 


CIRCLE  124  ON  ftEAJ>Eil  SERVtCf  CAIID 


POWER      A  M  P  L  1  fr  1  K  H  S 

ATV  -  S5&  -  FM  -  CI*  -  PAf  ICET  -  REPflATtR      1  Meti-fi 


FD-144N        144-149  Mh£. 
Pn  144  3        144^141  Mh» 
\  [i  i4JN-2FM 

144  Nfi  Mhi^ 


t>iramp- lf]f  t    FM 
pTtAmp  l(Kt  Linar 


IHJ  44iiN 
KD-440N 

PD'440N-] 

PD.44GN-1 

f*D^440N-2 

l'D440N-2R 

PO440N-J 

IM>440NM 

PD440NW 

PD'IILHP 
PE^nLHP 
PO'JJLP 
P0  3JHP 

PI>IJVLI*-I 
PU  SJVLP 

f  I)  n  r>(Mblcr  TD 


2Z2  Mhi. 
42Dh450  Mh?. 
420^50  Mh/. 


902-92S  Mlu^ 
^imS  Mhi- 


Prramp,  Yo 
No 
No 

ViC4 

-  Ho 

"       ^ 

"  No 

-  No 

-  No 

-  Ho 
No 

-  N6 

-  Nd 

-  No 

*       Ho 

*    m 

No 


FM 
FM 

linear 


FM 

FM 

Unsf 


4'S«aii»*']SW 
4Swiiti«ISV^ 

4'5wmiu«fiOW 

4  5*11111 -35W 

.J  or  4-3 W*  l«W 

Vi  or  4-5*-  l»W 

1^  ot44W'*35W 

Yi  or  J-!iW-  J5W 

W  or  4  iW*WW 

3.4W-60W 

J.4W-WW 

W  W-ftW 

vt  w-  low 

H  W- 


'  Li  GHz. 

T/R  $129, 


Hybnd 


W. 

w> 


PD-I30QN  2 
PD1200N  t 


IDW 
UW 
IdW 

I5W 

^  W  -   I  fW 

PfgMipUffhn^  I  Aitr^  .  1.3  Chi.  S25,W  «  139.00 


T/fi 
T  R 
T/R 
T/R 
T/K 
T/R 
T/R 

T/H 

T/W 

T/R 


r_2c;fci 

OGhzL 


Prramp  No 
So 

'      Dei 


TVR 


175. 
119 
119. 
I4J, 
lil 

im 

15^. 
21S. 

75. 
US 

65. 

90. 
26S, 
299. 
119. 
t25. 
IB, 

59. 

149. 
2115 
299 
285. 


V  H  F  -  I  H  F 

Mrrow.wf  Products 

FrtmnpiifUri  /  Power  Amplifiers 
144 Mhz.- 23  Ghz. 

R  A  ioj'  repeai€ir  or  commercial  us*  Out- 
puis:  1  5  wan  10  Ihe  65  watl  range  We  wdl 
custom  buHd  ll  desired  Power  Bmp&  for 
use  in  Ihe  900  mhz  rogion  using  Ihu 
"HOME  VIDEO"  system  transmitters  Ex: 
GEMENI  VC  2000  ATV  lire  samplers  lor 
ATVu$e  Ri^wer  Malfif  ioduded.  [■iierdiglial 
Fillers:  70cm.  &  ;}3cm,  Alumtoum  Wfld- 
W^  7  pole,  117000  and  up.  ANTENNA 
SWITCH  BdXES  2)0 -300 waits.  2mir*^ 
23Gh£,  Pra'Ci  leasonabtc  Madt  in  the 
U-S-A.  ^1  prodiKU  *rt  mmt^meA  C«ll  ar 
write  (dt  ciulof 


ASSOCIATES 

210  Utica  Si  <  Tofiawancja.  NY  t4l5C 
(7t6)  692-5451 


Packet  +  AMTOR  =  FACTOR!! 


FACTOR  h  a  new  AR(J  riiUiLvtcktyne  rtn.wJu  drvukipcd    pun,  full  calkJgn  suppuri^  .nid  bistler  error  dctcclioo  [>f  | 

in  Germany.  The  |>rokH;ul  hiiri  been  Jcscrilx:d  in  CQ-DL.    packt'l. 

and  QEX  pubiicalions.  The  PacCamm 


PaeComm's  PacTOR  controller  fealurest 

•  Supporls  PACTOR,  AMTOR 
and  RTDi'  modes 

•  ON -line  data  eompres^io!! 

I    Automat Lc  speed  adaptation 

»    BuiTl  In  Message  S%?$l em 


Piic'TOR  uontrollLir  is  produt'cd  under 
eitdujiive  licenjie:  from  the  tkrm^i) 
^  ^  ,  ,      duvelnpcn.  List  price  i^  S2Sy.lL^ 

Error-iree  data  transmis-  ^ 

cifin  The  PacTOR  unil  also  .supporL5i 

AMTOR  and  RTTY  opcraiion 
Four  timt§  Taster  thaii  m:ikin|  aided  fur  all  ratHki^flr  HP 

iHhzraliLJn.   li  will  acctpit  j  tall  in 
a(bi;r  P.\CTOR  or  AMTOR  and  I 
iivl,i>miilica!ly  respond  in  I  he  ^r- 


AMTOR! 

LED  Tuning  indicator 

.\utomatic  logbook  runctioci 


red  nxMk,    PacTC3R  commMukI 
.  ,  .        ^  arc  umilar  to  padkel  cnmnund^' 

acc€ssabk  over  the  air  ^^j  j,,^  ^^sr  tVlc^n  ami  aic.i 

PACTOR  uta&  de&%fied  (f)  overcomt  tbc  ^harteomi^    Complclc  amalciir  calki^v  an:  supported. 
ol  both  jMckct  imd  AMT(  KR  im  HF  operaiii™.  It  com-    f^^n?  EkciToiiks  carries  the  flitl  PacCamm  mndlirt  lint 
^  ^f  .^r.t'''°^JT^  ?^u  S^^T^"^  haudihikc    indpdiiig ihc  PacTC  >R  umirnJSirr.  Call  or  wnte  lor  m<«e 
mode  of  AMTOR  *ilh  the  full  .ASCII  cbaraclcr  scl  sup-    inf^j^jnalJon  and  ouf  spt-dal  inlrodiictiir)  pr kc,  V^'c  a^<. 
.^^  x^y  ^*  "B"^  carry  SoftWrighls  Terrain  AoaJysIs  padia|[c  for  VHF 

^W    tK^  ^  l^  prwpagalicinsludic5{secAprilOSTpg2IB«rCOpgl30). 

i^  -^^^X    Electronics       3:1  liasl  shore  Trijil,  Spiuhi  \J  (J7871      (2011  llSMmi 


Now,  the  Catch 

Sold  on  spread  spectrum  yei?  Sounds  great 
doesn't  it?  Note,  however,  thai  above  T  described 

how  each  type  of  spi^ad  spectrum  worked  when 
each  receiver  was  presumed  10  have  PN  synchro- 
nization with  its  companion  transmincr,  Tkis  re- 
qiuremeiit  for  PN  sync  is  what  makes  spread 
spectrum  system  design  tough.  There  are  three 
major  problems  in  spread  specirum  PN  systems: 
acquisition*  synchronization  and  tracking.  All 
three  problems  are  part  of  the  general  problem  of 
estimation  and/or  tracking  of  PN  code  phase 
(timing)  iind  frequency.  Tlicsc  problems  cause  all 
the  complexity  that  is  associated  with  PN  system 
operations.  Sync  problems  are  slightly  dilTereni 
with  each  type  of  spread  spectrum,  but  the  main 
problem  is  the  same.  How  does  a  receiver's  PM 
generator  rapidly,  without  significant  loss  of  da* 
ta,  lock  onto  and  track  changies  in  a  transmitter*! 
PN  code  generator?  A  complete  answer  to  ihis 
question  is  really  beyond  the  scope  of  this  intro- 
duclorj  article;  however,  the  sectil  lies  in  the  de- 
sign of  the  receiver  correEacof  and  its  related  pro- 
cessing. Current  commercial  Part  15  equipment 
uses  both  serial  (sequential  or  trial  and  error)  and 
parallel  digital  correlators.  Many  of  these  com- 
mercial designs  use  custom  ASIC  or  LSI  chips  to 
accomplish  the  required  PN  acquisition  and 
tracking  operations. 

Interfacing  and  Networking 

The  latest  generation  of  commercial  Part  15 
SS  radios,  some  soon  to  be  available  to  hams  (in 
a  private  correspondence  with  Mr.  Dewayne 
Hendricks  WA8DZP*  president  of  Tclheriess  Ac- 
cess, Ltd.,  in  February  1992,  Dewa>Tic  staled 
that  Teihcrless  radios  wdl!  soon  be  available  to 
hams  through  PacComm  in  Florida),  arc  easily 
interfaced  to  any  asynchronous  communications 
equipment  at  data  rates  up  to  several  hundred 
kB/scc.  No  special  imerface  circuitry  is  required. 
The  radio  transmits  and  receives  in  half  duplex 
mode — that  is,  it  either  transmits  or  receives  data 
at  any  instant  of  time.  The  terminal  hooked  to  the 
radio  determines  whether  the  radio  is  transmit* 
ting  or  receiving  by  setting  the  -'Request  to 
Send'"  line.  Several  options  arc  available  for 
hardware/software  handshaking  with  the  ''Clear 
to  Send''  atid  "Device  Carrier  Detect*'  signal 
lines.  To  summarize  the  typical  SS  radio  capabil- 
ity, ihe  equipment  cam  be  thought  of  as  a  radio 
combined  with  a  distal  modem  and  a  form  of 
packel*radio-like  TNC,  Several  of  the  commer- 
cially available  SS  radios  (some  of  the  more 
commonly  available  commercial  SS  radios  are 
sold  by  GRE  America,  Symbol  Technologies, 
Proxim.  Senses  Data  Corporation,  Cylink, 
O'Neil  Communications  andQualcomm)  include 
AX.25t  5(.25  or  TCP/IP  networking  protocols 
software  or  firmware.  At  the  current  time  these 
radios  can  use  small  networks  that  can  be  built 
up,  cmircly  by  software,  with  up  to  32  or  more 
network  nodes,  thtis  providing  limited  PCN/PCS 
capabilities.  Typical  SS  radios  in  ihe  network  can 
be  designated  to  be  a  digipeaier  (a  store-and-for- 
ward,  single-frequency  repealer)  by  software. 
Several  digipeaters  can  also  be  connected  in  tan- 
dem to  extend  network  communications  well  be- 
yond simple  "line  of  sight"  radio  ranges. 

Continued  on  page  77 
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CIRCLE  161  ONftEAMR  StRV|C£CARD 


Simple  Operation 
Advanced  Technology 


9m  f 


■■»ll,     tB 


I 


Within  Budget  -  Without  Compromise 

Just  when  you  thought  great  audio  and  tough  as  nails  construc- 
tion were  luxury  features  avaifaWe  only  on  the  most  expensive 
models,  and  just  when  you  thought  simple,  intuitive  operation 
was  a  thing  of  the  past,  atong  comes  the  Alinco  VHF-FM  HT, 
DJ-180T, 

A  different  offset  can  be  stored  in  each  memory  channel  and 
most  other  functions  can  also  be  stored  independently  in  each 

_ ,  memory  channel.  CTCSS  encode 
'  and  decode  comes  standard.  As 
most  QSO's  on  2-  meter  are  done 
through  repeaters,  these  special 
features  make  the  DJ-180T  the 
most  practical  HT  to  own.  Alinco 
has  once  again  combined  high- 
technofogy  with  low-cost 


Also  Available 
DJ-580T  Dual  Sander 


Ul  •!» 


Check  out  the  affordable 
technology  of  the  90*s. 
Check  out  AUNCO, 


'  Receive  130.0-  173.9  M 

■  CTCSS  enoode/decode  built-in 

•  2  wans  standard.  5  watts  with  opttonal  EBP-  28N  battery  pad< 

•  Higti/Low  power  selection 

•  Setectable  frequency  step  for  quick  QSY 

-  Standard  DTMF  l^eyboard 

•  Low  battery  indicator 

-  *Busy''  cliannel  LCD  indicator 

•  Key  Lock/  PIT  Lock  functions 
'  Auto  Power  Off 

-  Instant  QSY  m  Call  channel 

-  Monitor  button 

•  Scan  Modes 

-  Battery  Saver  design 

-  Supplied  with  Ni^Cd  battery  pack  EBP-26N  for  2  watts  oulpuL  wall 
charger,  beithook,  and  strap, 

-  Optional  accessones-  E6P'2&N  Battery  pack  for  5  watts  output. 
EDH-1 1  Dfycell  case,  EDC-45  Qiiick  charger,  EWIS'9  Speaker- 
mtcrophone.  EME-12/13  Headset  with  VOX/PTT.  EME-15  Tie-pin 
mtcfophone.  EDH-12  DC  Jack  adaptor  .EBC-6  Mobile  bracket, 
ESC-18/t9  Soft  case,  EJ-14U  50ch  Memory  unit,  EJ-15U  200ch 

Memory  unit. 


Incredibly  Tough 


Ptiote  tor  Demofisiralwn  only-  Abuse  to 
tfn  nnscetver  wH  vokS  the  wsranty. 


1 


ALINCO 


ALINCO 

ELECTRONICS  INC. 


At  !\CO  ELECTRONICS  DiC 

43  li  Amapob  Avemie.  Unit  130,  Tonaflesc,  CA  90501 
TciUlO*6i8-86i6  f^it  010*618-8758 


CIRCLE  67  ON  READER  SOI  VICE  OARS 


Homing  in 


Number  9  on  your  Feedback  card 


Jo&  Moelt,  RE.  K0OV 
PO  Box  B5(m 
Fulierton  CA  92633 

Whafs  That  Whirligig? 

"Do  you  have  a  TV  In  yotif  car?" 
Qyesllons  like  thai  from  passers-by  are 
common  when  hams  gather  tor  hidden 
transmitter  liitnls,  usually  called  foxhunts 
Of  T-hunts.  TTie  yagis  and  quads  that 
most  comp6litors  in  my  area  use  for  2 
meter  radio  direction  finding  (RDF)  look 
a  bt  like  le Revision  antennas <  so  Ihe^  are 
big-time  attention-getters.  No  orw  gets 
more  stares  than  JaMi  Smitti  KK6CU  of 
Pasadena,  Calif omia.  His  quad  is  $ong^ 
talJ.  and  omtinucMis^y  spinning  at  40  rpnil 

Last  montt^'s  column  showed  how  a 
display  with  a  storage  type  calhode  ray 
tube  (CRT)  gives  faf  more  usefui  RDF 
data  than  an  S-meter  when  yoj're  hunt- 
ing wilh  a  beam.  The  concepts  originally 
used  on  the  ham  bands  by  the  late  Jim 
Davis  W6DTR,  has  been  updated  and 
Improved  by  KK6CU.  He  motorized  his 
antenna  for  cor^ttnuous  rotatiort  and 
bearing  reactoul. 

This  month  you'll  see  how  JaMi  buifl 
up  his  syst^n  from  inexpensive  surplus 
components  and  read  some  hinfe  to  liel^ 
ambitious  RDFers  build  their  own.  You 
may  not  be  able  to  make  an  exact  dupli- 
cate bul  yoy  can  achieve  th^  same  re* 
suits  us*ng  hardware  that's  readily  avail- 
able, plus  your  own  ingenuHy. 

It's  Not  Covert 

Jaf^i  supports  his  six -element  quad 
with  an  A4rame  almost  three  feet  high 
(see  Photo  A)  The  frame  sils  atop  a  bi- 
cycle rack  that  is  firmly  attached  to  the 
rain  gutter,  Pillow  blocks  hold  Ihe  3/4- 
Inch  o.d.  mast  in  two  places.  2\  inches 
apart,  with  the  drive  mechanism  in  be- 
hween  (see  Photo  B}  The  AC  geamxjtof 
turns  at  72  rpm.  coupled  wim  a  13«indi 
betttolhe40RPMn[mst 

Parking  garage  clearance?  Nq  proi> 
lefn.  The  A4rame  towers  to  the  rear  on 
hinges  (see  Photo  C)  The  whole  assem- 
bty  adds  only  about  a  foot  of  height  lo 
the  vehicle  when  lowered.  JaMi  says 
he's  eyeing  worm  geaf  drives  to  auto- 
mate the  raise-lower  function,  but  it's 


Radio  Direction  Finding 


manual  for  now. 

KK6GU's  display  unit  is  a  Tektronix 
Model  603  medical  monitor  II  writes 
traces  on  the  screen  continuously  until 
the  ERASE  button  is  pressed.  When 
evatuattng  a  storage  esc  11  Iosco pe  lor  use 
in  this  application,  look  for  external  in- 
puts on  both  left-right  (x)  and  up-down 
(y)  axes.  Amplifiers  for  both  axes  must 
work  at  DC  and  have  the  same  scale 
factors  (voils  per  division). 

JaMi  uses  a  DC-to-AC  inverter  to 
pDHver  the  CRT  irionitDf.  the  motor,  and  a 
4/-15  volt  DC  power  suppty  for  ttte  inter- 
face circuit.  His  400- wait  Tripp  Lite 
square- wave  mverter  is  not  recommend* 
ed  for  inductive  motor  toads,  but  the  50- 
watt  motor  and  the  t25-watt  monitor 
have  worked  fine  with  it  so  tar 

Electronic  Trjgor>ometry 

A  beam  and  receiver  S-meter  give 
Signal  Strength  information  as  a  function 
of  pointing  direction  (azimuth).  This  data 
is  in  "poEar"  form.  You  may  remember 
from  a  math  class  that  polar  coordinates 
are  rep  re  sen  fed  by  an  angle  (signified  by 
the  Greek  letter  theta)  and  the  radius  (r). 
The  magnitude  of  r  is  profXMtionat  to  sig- 
nal strength. 

To  display  polar  data  on  an  oscitto- 
scope  monitor,  i!  must  be  converted  to  x 
and  y  a)£is  voltages.  The  value  of  x 
^uais  f  times  the  cosine  of  theta  The 
value  ot  y  equals  r  limes  the  Sine  of 
theta.  That  means  we  need  a  device  that 
outputs  voltages  proportional  lo  the  sine 
and  cosine  of  the  beam  pointing  angle. 

Such  a  device  exists:  the  sine -cosine 
potentiometer,  You  won't  find  one  at  your 
tocai  parts  store  because  they  are  used 
only  in  speciafized  applications  such  as 
servomechanisms  and  robotics.  But  try 
nearby  surplus  outlets — you  might  get 
lucky  JaMi  found  a  good  one  for  less 
than  a  dollar. 

These  pots  have  special  windings 
ll^at  generate  voltages  proportional  to 
Ihe  sine  and  cosine  ol  the  shaft  angle 
wher\  the  pot  ts  connected  to  equal  posi- 
tive and  negative  voltages  Several  mod- 
els are  available  from  Servo  Sy Stents 
Gorporatton.  115  Main  Road,  PO  Box 
97.  I^ontville  NJ  O7i345-9290;  telephone: 


too*           lOOk 
S-iiET£n ^ vw   -m wA^ 


100  k  lODH 


-^  HHomi 


owe 


^T-  tffi*' 


~I3V 


Photo  A  Heads  turn  when  JaMi  Srrnth  KK6CU  goes  on  foxhunts  irt 
spins  at  40  RPM  and  displays  bearings  on  a  storage  osaihscope. 


SBTf^y.  tf 


Figuf&  1  Basic  poiar-to-rectangufar  converter  and  pattern  genemfor.  The  stne- 
cosine  pot  is  shown  as  a  t)ridge  of  four  resistive  sections  and  two  wipers,  Out  most 
units  actually  have  a  single  tapped  winding  on  a  square  board  inside. 
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(201)  335-1007,  for  a  catalog.  Prices 
range  from  $1850  to  569.50  each.  The 
minimum  order  is  $30, 

If  you  can  do  so  without  damaging  it, 
peek  inside  your  sine -cosine  pot  to  see  if 
it  is  designed  for  rotation  in  a  specific  di- 
rectiorr.  Some  units  have  the  wiper  arm 
configured  to  *puir  across  the  winding  in 
one  direction,  tf  yoa  rotate  in  the  oppo- 
site direcirort.  the  wiper  'pushes'  across 
the  winding  and  the  pot  will  wear  out 
quicicly. 

Use  care  mounting  the  pot  on  your 
antenna  masi,  particularly  it  it  has  a  1/3- 
inch  dmmeter  shaft.  Mow  a  tftlle  Side*l0- 
side  play  so  that  damagir^  shear  force  is 
not  applied  to  the  shaft.  But  don't  allow 
much  rotational  play,  as  that  wtll  cause 
bearing  errors  JaMi  supports  the  pot  by 
the  wiring  harness,  as  shown  in  Pholo  0. 

Figure  1  shows  the  polar  to  x-y  con- 
version schematic.  The  op-amps  operate 
near  DC,  so  compensation  is  not  critical. 
A  1458  dual  op  amp  (RS  276-038) 
should  work  fine.  JaMi  used  two  sections 
of  an  LM324C  (RS  27&-17111. 

Each  stage  inverts  (he  S^meler  out- 
put, so  equal  bijt  opposite  polarity  'f 
voltages  are  applied  to  the  sine-cosine 
pot  windings.  Us^ng  two  identical  inverts 
stages  assures  symmetrical  low 
impedance  dnve. 

On  Ihe  pot  JaMi  used,  a  Computer  In- 
struments Company  modet  106-1.  one 
inverter  output  goes  to  pin  1  and  the  oth- 
er to  pin  2.  Sine  and  cosine  outputs  are 
pins  3  and  A.  Two  pins  on  this  pol  (5  and 


6}  are  connected  to  signal  ground.  Yours 
may  have  only  one  ground  pin,  or  it 
might  have  h^o  separate  sections,  one 
for  sine  and  one  for  cosine. 

The  S- meter  input  level  and  the  gain 
of  LJIa  are  such  that  Jam!  gets  full-size 
scope  patterns  with  signals  that  barely 
move  the  receiver' s  S-meter,  As  he  ap- 
proaches tt>e  T  and  the  traces  go  off  the 
scope  face,  he  adds  BF  attenua^on  be- 
tween the  antenna  and  Ihe  receiver  to 
shrink  the  p^teiTL 

A  Cheap  Joint 

The  next  dUtmma  is  ^tting  the  sig- 
nal from  Ihe  spinning  antenna  to  the  sta- 
tionary receiver  with  minimum  loss. 
Prices  for  coaxial  rotary  couplers  (some- 
times called  "rotary  joints!  start  at  a 
budget-busting  $450  each  at  specialty 
coax  product  suppliers  like  Paster nack 
Enterprises.  Furthermore,  they  must  be 
mounted  to  the  bottom  end  of  the  mast, 
which  is  where  the  sine-cosine  pot  also 
needs  to  go, 

KK6CU's  solution  was  to  make  an  irt* 
line  rotary  coupler  out  of  a  two^Jement 
continuous-turning  potention>elef.  Two 
elements  are  needed  because  an  oisu- 
lated  strp  ring  is  required  for  the  coax 
shiekl  as  well  as  for  the  center  conduc- 
tor.  If  you  take  the  easy  route  and  try  to 
couple  the  shiekj  throtigh  thte  bearmg  of 
the  pot.  youll  have  a  very  noisy  system. 

Its  simplest  to  convert  a  pot  having  a 
1/4'inch  diameter  shaft.  "Most  continu- 
ous turn  pots,  including  this  one,  have 


of  the  day! 


Have  you  been  trawling  the  bounding  main  for  a  new  proilucl?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  communiiy  repeater  pane!  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter  Scuttle 
individual  lone  cards,  all  38  EI  A  standard 

CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable    ^ -^«  «j.         - 
timers,  tone  translation,  and  AC  powder  supply  at  one  low  price  of  S595.00.  The    5>5"5.UU  eacll 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59.95  DTMF  module 
additional  option  is  a  DTMF  module  for  $59:95.  This  module  allows  complete     $149,95  Digital  CTCSS  Uiodule^ 
offsite  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  it  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  I  P'38  or  other  fine  catch. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  '  FAX  (7141  974-3420 
Entire  U&A.  1-a00'«54^)547 


mii«««  litd 


CIRCLE  Id  cm  READER  SERVtCF  CARD 


Fhoto  B.  A  gearmotor  and  ben  dnve  the  mast,  which  rotates  on  two  piHow  black 
mounts.  The  antenna  coax  goes  down  the  inside  of  the  new  brass  sbBft  of  the 
rotary  coupier,  located  between  the  puitey  and  the  sine-cosine  pot 


Photo  C.  JaMi  can  fold  iha  entire  antenna  assembly  down  on  the  car  top  for 
iow-cl&arance  situations. 
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some  kind  of  insu- 
lated slip  ring  as- 
sembly bonded  to 
the  shaft,"  JaMi 
says.  "I  carefully 
disassembled  \i 
and  put  the  shaft  in 
a  vise.  Then  I  took 
a  scribe  and  a  little 
mallet  and  very 
gently  chipped 
away  the  epoxy  so 
tfiat  I  could  remove 
the  two  slip  rings 
and  their  insulators 
intact  from  the 
shaft,  which  is  dis- 
carded. 

""I  replaced  the 
shaft  with  a  piece 
of  1/4'inch  o,d. 
bobby  brass  tub- 
ing, one  fool  long.  1 
soldered  a  piece  of 
7/32-Inch  o.d. 
brass  tubing  inside 
the  1/4-1  nch  tubing 
to  reinforce  it.  I  slid 
one  of  the  slip 
rings  on  the  tubing 
and  bonded  it  in 
place;  then  I  put 
the  second  one  on, 
set  for  the  same 
spacing  as  on  the 

original  shaft,  and  bonded  it.  The  solder- 
able  connection  points  on  the  rings 
should  face  each  other. 

'After  the  gfue  set  up,  [  used  a  rat-taiE 
file  to  gently  make  a  little  slot  in  the 
tubes  (formfng  an  oval)  between  the  slip 
rings>  then  deburred  it.  The  coax  from 
the  antenna  comes  down  the  mast,  into 
this  tube,  and  out  to  the  slip  rings.  De- 
spite the  liigiier  loss,  I  recommend  RG- 
173  teflon-dteiectric  coax.  You  carr  use 
RG-174  tf  you're  very  careful  not  to  over- 
heat it. 

"By  cutting  a  square  end  on  the  coax 
and  curling  it  just  a  tiny  bit  I  could  feed 
the  coax  down  the  hollow  shaft  ^n<i  out 
through  the  oval  hole.  Then  I  stripped 
the  shield  and  center  conductor  In  the 
normal  manner  and  soldered  them  to  the 
slip  ring  rotors. 

"I  removed  the  windings  to  minimize 
stray  capacitance.  Finally,  I  reassembled 
the  pot,  making  sure  that  the  coax  pig- 
tails didnl  protrude  and  interfere  with 
anything  tnside  the  enclosure.  The  sta- 
tionary coax  connections  (RG-5S)  go  to 
the  rotor  terminals  of  two  stages,  as 
shown  in  the  photo." 

JaMl  has  some  additional  sugges- 
tions for  anyone  dupiicaling  this  conver- 
sion: The  original  shaft  probably  had 
one  or  more  C-rings  to  hold  It  In  place. 
You  may  have  to  stack  washers  or  shims 
onto  the  hollow  brass  shaft  to  maintain 
proper  spacing  and  avoid  end  play. 

"Lubricate  the  wiper  to  prevent  noJse 
and  avoid  excessive  wear,"  he  adds. 
''You'll  need  to  re-lube  it  occasionally,  so 
dri^l  a  1/16-inch  hole  in  the  body.  You 
can  spray  tuner  lube  through  the  hole  as 
reeded.  The  hole  should  be  located 
where  it  will  not  allow  easy  water  entry/' 

Safely  First 

When  constructing  and  using  an  RDF 


PhQio  D.  CtosoHjp  of  the  two-stage  pot  modified  into  a  coax 
rotary  coupier  (above)  and  the  speciaf  sine-cosine  pot 
(below)  on  the  mast  bottom. 


system  like  this,  keep  safety  in  mind  at 
all  times.  Use  extra  care  in  designing 
and  building  your  motorized  antenna. 
Mount  the  beam  high  enough  that  it  can't 
strike  someone  standing  next  to  the  car. 
Fasten  the  frame  securely  to  the  vehi- 
cle— suction  cups  aren't  good  enough. 

Pay  close  attention  to  balance,  distri- 
bution of  weight,  and  center  of  gravity. 
An  antenna  that  breaks  up  or  sheds 
pieces  on  the  highway  could  injure 
someone  following,  or  cause  a  serious 
accident.  JaMi  says  he  arranged  for 
someone  to  serve  as  a  spotter,  trailing 
his  car  during  initial  tests  to  watch  for 
mechanical  instability  in  the  antenna 
system. 

There  is  also  potential  danger  In  the 
120  volt  AC  power  system.  Carefully 
ground  the  chassis  of  the  storage  moni- 
tor and  alt  other  equipment  to  the  vehicle 
frame.  Do  not  leave  AC  terminals  on  the 
motor,  or  any  other  equipment  exposed. 
Cover  or  tape  them  up.  Don't  use  the 
system  in  wet  weather  unless  you  have 
a  waterproof  cover  for  the  motor  and 
other  exposed  AC-operated  items, 

A  good  engineer  is  never  content  with 
his  or  her  creations.  KK6CU  fs  no  excep- 
tion; he  s  trying  out  new  belts  and  whis- 
tles constantly.  He  has  incorporated  the 
X  and  y  outputs  from  a  Radio  Shack  flux- 
gale  compass  sensor  through  a  switch 
to  put  a  "north  dof  on  the  CRT  screen. 
When  his  rotatable  screen-mounted  pro- 
tractor is  aligned  with  the  north  dot, 
t>ea rings  are  relative  to  north  instead  of 
relative  to  vetiicle  heading.  He  is  working 
on  new  offset  circuits  to  subtract  the 
noise  floor  from  the  scope  trace. 

JaMi  and  I  welcome  your  letters  with 
questions  on  this  unusual  RDF  scheme, 
but  please  enclose  a  self-addressed 
stamped  envelope  if  you  want  a  person- 
al reply. 


REMEMBER. .  A  LOW  COST  POWEJl  PACK 
WITHOUT  PERIPHEX'S  QUALITY  (S  NO  BARGAIN 


SUPER  PACKS  FOR 
■COM  2/4SAT,  24AT  &  W2A 


BP-83S  7.2V  75Qmah 

$43.50 
BP-84  7.2V10(nmah 

$57.00 
BP-84S  7.2V  1400mah 

$63.00 
BP-85S  12V  8D0mah 

$76.00 


BP-1T4S12V800mah 
379.00 


SAVE  ON  THESE  POPULAR 

PERI  PH  EX  POWER  PACKS 

BP-7S  13.2V  IZOOmah  . . .  $65.00 

BP-8S  9.6V  1200mah  . . .    $65.00 


s"*'!itii  ■:;:■ 
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CALL  FOR  OUR 
SPECIAL  OFFERS 


FNB-210.SV500niah 

$22  50 
FN8-l212V500mah 

FNe-14S7.2V1400mah 

S59  75 
FNB'^26?.2V1000mah 

S60.00 
FMB-27S12VSaOmah 

S66.00 


GREAT 
YAESU  VALUES! 


NEW  BATTERIES 
AVAILABLE.  CALL! 


KENWOOD 

PB-BStZVSQDmah 

$59.00 
PB-13S  7.2V  laWmah 

$49.75 
PB-2S/26S  8.4V  SOOmah 

S65.D0 


Manuf&cuirtid  in  the  y.S.A,  with  matched  QeEfs,  thesp 

Siipor  Paqks  feature  short  circuit  and  overcharge  protMtion, 

and  a  12  month  warrienty.  Ail  inserts  and  packs  in  stock 

or  availflblie  froin  autliofizcd  detilf^rs. 
nALL  US  TQ  DISCUSS  YDUfi  BATTERV  REQUIREMENTS. 


^ 


UMitetCArd 


Add  $4.00  S  S  H  FOR  FIRST  BAntRY,  SI .00  fOR  EACH  ADO'L 
BATTERY-  U.S  OMlYConnecticutfesidents  add  S%  tsx. 

iittilliPeRIPIK?9C  iiie. 

115- IB  Hurley  Road,  OxJord,  CT OB478 

800*634*8t32 

In  Connecticut  203*261«3S85  -  FAX  203*26 2*6943 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader 

SPECTRUM 


S"7R  Basic  Repeater 


''Stand  Alone*' 
or  use  with 
your  controrier 


10-^40  Watt  Units 

2IVI,222,440MHz 

Super  Sensitive/Seiectrve  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


.< 


!t* 


SCR 1400 

REPEATER  W/1  SO  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(All  Items  available  separately) 

Shown  in  optional  cabinet- 


Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S,A,P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


Far  that  new  Machine— Spectruittj 
malies  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basici 
low  cost  S- 7 R  line. 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  '*bells  &  whfstles" 
have  been  eliminated— at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
''work-horse"  basic  machine  designed 
for  those  who  want  excel  lent,  super-re- 
liable performance — but  no  frills!  For 
use  as  a  complete  "stand-alone"  unit, 
orwith  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls^  and 
a  complete  list  of  'built-in'  options ^ 
then  you  want  our  SCR  1400— the 
new  successor  to  the  "Industry  Stan- 
dard'' SCR  1000/4000. 

Available  with  Autopatch/Reverse 
Patch/Landline  Control;  TouchTona 
Control  of  various  repeater  functions; 
'PL';  "Emergency  PwrJID;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps f  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.y  Antennas,  DuplexerSp 
Cabinets,  etc^  Inquire. 


SPECWUM  COMMUNKATIOHS  CORP. 


CIRCLE  68  ON  READER  SERVICE  CARP 


1055  W.  Germantown  Pk,  84  •  Norristown,  PA  19403  *  (215)  631-1710  •  FAX:  (215)  631^5017 

C^IRCLE  $1  ON  READER  SERVICE  CARD 
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Number  10  on  your  Feedback  card 


New  products 

Compiled  by  Hope  Currier 


i»COM 


The  Model  SDP-600  autopatch 
from  rCom  is  a  low  cost  mtcnH>TOces- 
sor-cor>trolled  interface  between  a 
VHF/UHF  iranscekver  and  a  telephone 
Nne,  allowing  Iht  user  to  make  and  fB- 
celve  telephone  calls  from  any  HT  or 
mobile  rig  within  range  of  the  base 
station.  Installatjon  consists  of  con* 
necling  the  autopatch  lo  Ihe  rig's  mi* 
cfophone  and  speaker  jacks  and  plug- 
ging in  an  RJ-11  telephone  iack.  Con- 
trol and  programming  of  the  autopatch 
Is  done  by  DTMF  ton^  issued  (rom 
the  remote.  Separate  user-pro- 
grammable access  password  codes 
i^n  be  set  up  ior  local  aiKj  long  dis* 


tance  diattng.  And,  unUke  olher  low 
cost  sutopatches.  me  SDP-600  can  be 
used  in  tuil  duplex  mode  with  a  dual- 
tjand  iranscefver,  so  both  parties  can 
hear  each  other  at  the  same  lime. 
Simplex  mode  can  also  be  used.  With 
the  reverse  patch  option  enabled,  in- 
coming calls  will  cause  a  short  ring-out 
over  the  air  and  the  user  can  then  an- 
swer the  call  using  his  access  pass- 
word code. 

Tiie  SDP*600's  introductory  price  is 
$199.95.  ContactTCom,  Box  194,  Ben 
ixmtond  CA  95005:  (408)  335-9120: 
Fax:  (408)  335-9121,  Or  circle  Reader 
Service  No.  201, 


D 


12     3     4     5     6     7 


h^  -c 


HAMTRONICS 


The  Ti>4  Seledive  Catling  Module 

frum  Hamtronics  is  an  economy  toudh- 
tone  decoder  with  one  latching  outpi/t. 
This  versatile  module  is  primarily  de- 
signed to  myte  the  speaker  of  a  receiv- 
er or  transceiver  until  someone  calls  by 
sending  tour-dlgit  OTMF  signal,  thus 
making  it  unnecessary  to  listen  to  all 
the  activity  on  a  channel  just  so  some* 
one  can  call  you  once  in  awhile  The 
TD-4  also  may  be  used  to  turn  on  an 
autopatch  or  olber  device  which  re- 
qyifos  a  simple  ground  to  activate  it. 
The  IburK^it  DTMF  address  Is  eaaUy 


set  ir*  the  ffskl  with  wire  fumpers.  Ttie 
2-3/4 -inch -square  PC  board  is  easily 
packaged  for  custom  instaliationSp  arxj 
it  operates  on  12  VDC- 

The  TD-4  is  $49  in  kit  form  or  $89 
wired  and  tested.  For  more  information 
or  a  complete  catalog,  which  also  in- 
cludes all  Hamtronics'  VHF/UHF  trans- 
mitters, receivers,  repeaters,  convert- 
ers.  preamps  and  accessories,  contact 
Hamtronics.  Inc..  &5-EMouf  Rd..  Hiiton 
NY  14468-9535:  {716}  392-9430.  Fax: 
(716)  ^2-9420.  Or  circle  R^der  Ser- 
vice No.  206, 


INTERFLEX 

InterFiex  Systems  has  released  the 
KaGOLD  DuaiPori  lor  Kantronics 
TNCs,  the  KAM  and  all  KPC  units;  and 
PkGOLD  Enhanced  for  AEA  TNCs. 
KaGOLD  fully  supports  dual-port  oper- 
ation, mixed  modes  including  AM  TOR, 
RTTY.  CW  and  packet.  Three  file 
transfer  methods  are  supported,  in- 
cluding remote  send/receive  as  well 
as  text  files  and  brag  files.  The  packet 
conference  bndge  is  easy  to  use  and 
supports  multi-level  conferences  and 
cross-port  conferences  on  two  port 
units,  useful  for  nets,  emergencies 
and  group  discussions.  The  builtnn 
toggtng  feature  also  handles  automatic 
exchange  of  name.  QTH  and  QSL  in- 
formation with  other  GOLD  users,  and 
many  more  advanced  features.  In* 
stead  of  fixed -length  buffers,  PkGOLD 


SYSTEMS 

and  KaGOLD  support  huge  sc rollback 
buffers  that  are  dynamlcalty  aikx^ted 
(memory  given  to  actMttes  that  need 
jt),  with  up  lo  250K  of  sc  rollback  on 
most  systems.  They  have  fast  instaila- 
tlon  and  startup  and  mn  in  Host  fy^ode 
for  high  perlormance.  The  built-in  Clip- 
board editor's  cut/paste  feature  makes 
traflFC  handling  and  message  storage 
and  retrieval  a  snap.  Both  come  with  a 
95'page  bound  manual,  an  extensive 
online  help  system  tor  all  parameters 
and  operating  modes,  and  a  quick  ref- 
erence gukJe. 

Each  program  is  $79.95  plus  ship- 
ping and  handling  For  more  intor ma- 
tron, contact  InterFlex  Systems.  RO. 
Box  6418,  Laguna  Niguel  CA  92607; 
(714)  496^639;  Fax:  (714)  496-8041. 
Or  circle  Reader  Service  No.  202. 


EUR-AM  ELECTRONICS 


EUR-AM  electronics  Is  offering  an 
ddjustal^le  mount  (up  to  25  degrees) 
(or  PL  or  N  type  connector  antennas 
(like  Diamond,  COMET,  etc.).  The 
mount  is  currentfy  imported  Inom  WiMo 
(Germany)  and  comes  w^ih  12  feel  of 
RG-58  coax  permanently  connected  in 


either  vertical  (fenders)  or  horizontal 
(roof)  fashion.  The  N  type  is  $36;  the 
PL  type  IS  S33  For  more  mformation, 
contact  EUR' AM  ElGCtrank^,  RO.  Box 
990,  Meredith  NH  03253-0090:  Fax: 
(408)  866-4311.  Or  cifcte  Reader  Ser- 
vice No  203. 


TRIPP 

The  new  ISOBAR (R)  Ultra  surge  sup- 
pressor from  Tripp  Lite  has  a  revolution- 
ary new  design,  featuring  diagnostic  indi- 
cators and  a  new  comprehensive  war- 
ranty. Using  multicolored  Indicator  lights, 
the  ISOBAR  Ultra  can  detect  and  display 
wiring  faults,  toss  of  power  and  integrity 
of  Itie  surge  protection  circuitry,  alerting 
Ihe  user  to  problems  before  equipment  is 
turned  on.  Tnis  series  also  features  new 
Lifetime  Ultimate^  Insurance,  wliictt 
guarantees  every  Ultra  model  ami  the 
connected  equfpment  against  surge 
damage  (including  direct  lightning 
strikes)  for  life,  up  lo  $25,000.  If  surge 


damage  occurs,  the  ISOBAR  Ultra  and 
connected  equipment  will  be  repaired  Of 
replaced  free. 

Each  ISOBAR  Ultra  also  features  ex- 
clusive isoiated  filter  banks  to  prevent  in- 
terlerence  between  connected  compo^ 
nents,  two  or  three  UL  listings,  multiple 
tiUehng  components  and  a  rugged  alt- 
metat  case.  They  are  availabie  in  4-.  6- 
and  S'Outlet  models,  with  optional 
fax/modem  protection.  For  prices  and 
more  information,  contact  Trpp  Lite.  500 
N,  Orteans,  Chicago  it  60610-4:88: 
(312)  329-1777,  Fax:  (312)  644-6505, 
Or  circle  Reader  Sen/ Ice  No.  205. 


MIDWEST  WOOD  PRODUCTS 


Midwest  Wood  Products  has  intro- 
duced a  new  clock  made  of  solid  oak  and 
measitfing  10-3/4*  by  19*.  il  comes  wilh  a 
frame  for  eiUwr  size  U.S.  Icense  and  has 
non-gtaie  ienses  for  both  Bhe  movement 
and  display  frames.  The  quartz  move- 
ment Is  U.S.-fnade,  runs  on  ooe  AA  bat- 
tery, and  ts  wananted  by  the  manufactur* 
er  for  six  years.  The  wood  and 
display  frames  are  warranted 
for  one  year.  The  ietters  on  the 
clock  are  seir-adheslve  and  are 
easily  changed  if  you  upgrade 
Of  move  and  change  your  call- 
gigrv— the  necessary  letters  and 
numbers  will  be  supplied  for  $1. 
Ttie  hardwaie  is  btass,  mciud- 
ing  the  l>ezel,  and  the  clock  is 
avaiiable  with  a  natural  Finish  or 


stained,  and  has  a  pdyurethane  finish. 

This  dock  is  available  in  a  12 -hour  or 
244iour  verskxi  for  $69,95  pJus  shipping. 
For  mofe  infofmalion  and/or  a  complete 
catak>g,  contact  Mkiwesi  Wood  Products. 
t€t41  24m  Ave.,  CoopersviUe  Mi  49404; 
(616)  677-3706.  Or  drcte  Reader  Servhse 
Ho.  204. 
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HFEqurpment  Regular  SALE 

IC-7B1  Xcvr/ps/tuner/scope •$6529.00  5Z98 


IC-7B5  Xcvr/ps/keyer/tuner $2859.00  2348 


H:-751A  9-bancf  xcvr/SW  rx ., $1629,00  1348 

PS-35  Internai  power  supply. 239,00  219^^ 

IC-735  HF  xcvr/SW  rcvr/mic. •1149.00  949^^ 

PS-55  External  power  supply 239.00  21 9^^ 

AT-150  Ajtomatic^ntRRn^^iiner       469.00  393^^ 


IG-725  HF xcvr/SW  re vr/mic. $893.00  729^ 

AH-3  Automatic  antenna  tuner ...512.75  449^= 

IC'72e  H F  xcvr/SW  rcvr/mic •1099.00  899^= 

IC-729  HF  xcvr/SW  rcvrw/6m 1419.00  11G8 

AMGO  Antenna  tuner.. .413.00  349^5 

IC-2KL  HF  solid  state  amp  w/ps $2119.00  176B 

IC4KL  HFlkwampw/ps •  7459.00  5396 


COMBO  DEAL! 

Until  11/30/92  SAVE  on  the  purchase  of  a  IC728 
or  iC-729  along  with  the  AT- 160  tuner. 

IC-728/AMB0  Reg.  $1249^^*  Combo $1129 

!C^729/AM60  Reg,  $1517^^  •  Combo  $1398 

In  addition,  until  10/31/92,  you  can  apply  a 
$dO  COM  Discoynt  Coupon  {below}  to  the 
IC-728/AF160  making  your  price  only  •  $1069 


iNiFUHiANT!  You  have  only  until 
10/31/92  to  take  advantage  of  ICOM  S 
''Back  to  the  Shack  Sale"  DISCOUNT 
COUPONS  on  the  following  items 

(also  shown  with  a     in  this  ad). 

$200  Off  on^  781,  4KLp  RP4020, 

R9000 

$60  Of-  on:  728,  735,  R100,  R-71A, 

R72,  R7100 

$40  Off  on:  2410A/AB,  901,  1201» 
2SRA,  2AT,  PS-7a 

$20  Off  on:  275H,  228H,  UX-19A,  UX- 
39A,  UX-49A,  UX-97,  UXR91A,  UXS92A 
$10  Off  on:  W2A,  24AT,  02AT/HP,  28H, 
4SAT;  4SRA 


V 


?COM 


All  prices  subject 
to  change  without 

notice  •  chack 
with  sa1es|:^fson 


VHF/UHF  Base  Transceivers   Regular 
(C-275H  100w2m  FM/SSB/CW.......* $1589.00 

IC'475H  100w440FM/SSB/CW 1819.00 

IC-575A  25w  6/lOm  xcvr/ps D  1455.00 

IC'575H  25w  lOOw  6/lOm  xcvr 1699.00 

1C-1275A  lOw  1.2GHz  FM/SSB/CW 0  1924.00 


*^^^^^-^ 


SALE 
1298 

1158 
1398 

1598 


VHF/UHF  FM  Transceivers        Ragular  SALE 

IC-2aH  45w  2m  FM/TTP  mic •  $389.00  3239^ 

IC-228H  45w  2m  FlVl/TTP  mic •  429.00  349^5 

IC^229A  25w  2m  FM/TTP  mic 439.00  369*^ 

IC-229H  50w  2m  FM/TTP  mic 439.00  369*^ 

IC-38A  25w  220  MHz  FM  xcvr...., 439.00  389^^ 

IC-449A  35w  440FM  ?tcvr/TTP  ..„ 529.00  439^^ 

10-1201  lOw  1.2GHz  FM/SSB/CW. •  849.00  719^^ 

Duaf  band  FM  Transceivers     Regular  SAL£ 
IC-2410A  25w2m/440FM/rTPnilcO  ^ir  $889,00  729^^ 

IC-241DH  45w2m/35w440FM/TTP .939.00  769^^ 

IC-323DA  25w  2ni/440  FM/TTP  mfc 739.00  619^^ 

IC-3230H  45w  2n\/  35w  440  FM/TTP 839.00  699^5 

Multi-band  FM  Transceiver     Regular  SALE 

IC-901  50w  2m/35w  440  FM  xcvr.,.*  $1069  00  879*^ 

UX-R9IA  Broad  band  receiver  unit  •539.00  449«* 

UX-f9A10w  lOm  unit „..  •319.00  269^^ 

UX-59A  10w6munit 369,00  319^^ 

UX-S92A  2m  SSB/CW  module •639.00  549^^ 

0X-39A  25w  220MHz  unit •479.00  393^^ 

UX-1Z9A  lOw  1.2GHz  unit 589.00  48395 

UX-49A  440iVlHz  module  for  [C^gOO...^  369.00  319^^ 
IC-970A  25w2m/430IVlHncvr/ps...„.,„  2839.00  2348 

IC-97DH  45w  2m/430  MHz  mr/ps 3079.00  2548 

UX-R96  50-905  MHneceive  unit, 419.00  349** 

UX-97  1.2GHz  band  unit. .,....•  1059,00  899*^ 

VHF/UHF  Mobile  Antenna        Regular  SALE 
AH-32  2m/440  Dual  Band  mobile  ant $  41.25 

VHF/UHF  Repeaters  Regular  SALE 

RP-1520  2m  25w  repeater ...$2369.00  1968 

RP-221Q  220MHz  25w  repeater ....2009.00  1658 

ftP-4020  440MHz 25w repeater, ,,•2439.00  1398 

RP-402D/50W  440  50w  repeater. •2649.00  2198 

RP-1220  1.2GHz  lOvi^  repeater ..2759.00  2298 


Order  Toll  Free:  1-800-558-0411 


Handhetds  Regular  SALE 

IC-P2AT  2m  HT $419.00  349^^ 

IC-P3 AT  220MHz  HT.... 419.00  359^^ 

IC-P4AT  440  MHz  NT 469.00  389'^ 

IC-2A  \.b^  2m  HI  *  CfosBOut 193^5 

IC-ZAT  1.5w2fnHT/rrP  •269X0  219^^ 
IC-B2AT/H{gri  Power  2m  •  349.00  im^' 
IC-D3AT  2.5w  220  HT/FFP  J29.00  279^^ 

IC-2SAT  2m/TTP... 379.0D  3B9«5 

ID  2SftA  2m/25''905rx.  •579.00  479^^ 
fC'24AT  2m/440MHz/TTP^  459.00  379^5 

lir-3SAT  220MHz  HT/TTP...  359.00  299^5 

'■^^  IC-4SAT  440MHz  HT/ITP  •  399.00  329^^ 
IC4SRA  440/25^905  rx.,  •579,00  489^^ 

IC-aSAT  2m  HT/TTP 399.00  329^^ 

IC-4GAT  440MHZ/TTP 399,00  m^' 

IC-12GAT  1.2GHZ/TTP .......  519.00  42^ 

tC^W2fl  2m/440  HT •  589,00  433'^ 

IC-X2A4W1.2HT.. ,,....,749.00  629^ 

PS-70  2A  power  supply  for  Hfs •79.00    89^= 

Aircraft  band  handhelds       Regular  SALE 

A-2  5W  PEP  synth  aircraft  HT ...$575.00  42395 

A-20  aircraft  HTw/VOR 639.00  469^5 

A-21  Navicom  Plus  Aircraft  HT.. 680.00  499*^ 

ft-i 


Shortwave  Receivers  Regular 

R-1  100hHz-l,3GHzAM/FM  pocket  ...$539.00 

R-71A  lOOkHz-^SOMHz  rcvr.........,,.*  1209.00 

RG-1 1  Infrared  remote  controller 74.75 

FL-32A  500  Hz  CW  filter..................  72.25 

FL-44A  SSB  filter  [2nd  IF) 187.00 

EX-257  FMuntt 5L50 

EX-31B  Vorce  synthesizer.. 62.00 

CR-64  High  stabiity  oscilJatorxtal 83.00 

R-72  30kHz-30MHz  SW  rcvr •  1109,00 

R-IDO  lOOkHz^l. 856GHz  AM/FM...  •$729.00 

R-7fl0a  25MHz-2GHz  receiver 1439,00 

RC-12  Infrared  remote  controller......  74.75 

EX-310  Voioe  synthesizer 62.00 

TV-R7B00  ATV  unit 184.00 

SP-3  External  speaker..,. 68.25 

CK-70  (EX-299)  12V  DC  option „  13.75 

R'7100  25l\^Hz-2GHz  receiver •  1479.00 

R-9Q00  100kHz^2GHz  all  mode  rec.^  5859.00 


SALE 
443^= 

989^^ 


163 


95 


929** 
599^* 

1198 


95 


183 


1228 
4898 


We  Stack  the  entire  ICOM  line,  but  due  to 
jpace  limitations  seme Jtenis,  especially 
accessories,  are  not  listed  in  this  ad.  For 
other  accessories  nut  sIidwit,  please  cafL 

ICOM  Warranty  Service  Centers  are  located 
in  Beltevue  WA  •  Irvine,  CA «  Attanta,  GA « 
Richmond,  8.e*  (^nada 


FAX:  (414)  358-3337 


AMATEUR  ELECTRONIC  SUPPLY 


5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223 

AES*  BRANCH  STORES  


Phone  (414)  358-0333 


WICKLiFFE,  Ohio  44092  ORLANDO,  Fla.  32803  CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  891 G6 

28940  Euclid  Avenue  621  Commonwealtti  Ave.  1838  Drew  Street  1372  N.  Rancho  Drive 

Phone  (216) 585-7388  Phone  (407) 894^3238  Phone (813)481-4267  Phone  (702) 647-3114 

1-800-321-3594  l-a00-327«1917  No  Toll  free  Line  1-800-634-6227 


Watch  for  Future 

AES^  Branch  Store 

Openings! 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


2  METERS-220.440 


Word  is  spreading  fast- 

"Nolhlng  matchet  th«  KRf-SOtO 

for  total  performance  and  ¥a|y«,  Not  QE,  not  •¥«fi  Motorola/' 

RF  performance  really  counts    EnjOy  h^gh  perlormance  opera- 

Udti  with  rt^motepiogrammabil- 
''-■    sequential  tone  paging, 
iiuiopalch   rever&e  autopalch, 

:?CiO- number  autodial,  remote 
■   setilna,  status  mpuls 
conlrtjt  outputs  and  field- 

programmable  Morse  messages, 

Call  or  write  for  the  fuil 
performance  story  .  ,  ,  and 
the  super  value  pricet 

Micro  Controt  Specialties 

23  Elm  Pafk.Grovelsnd.  MA  01334 
(508*372-3442 
FAX:  (5081373-7304 


in  tough  repeater  enyifon- 

receiver  yPr't:^;>  yuu  7  hf?lit.d[ 
r-.         arors    12-poles  o^  (F 
'ii(ef«ng,    and    a     pre 

inqger  squelch  wan 
automa'  1  switch- 

ing  Thp  !r,qnsmitler  gives 
■'"":  ..i.u,.   ,  MOS  FET  power 


1 — '"w^* — zz~-. — : '- — ' — ^ — ( 
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KRP*5000  Repeater  snown 
With  PA-100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
\fo\ce  Mail  Systems 


CIRCIJI  144 OK  READER  SEJIVICE  CARD 


Ham  help 


Number  11  on  your  Fe6<lback  card 


Your  Bulletin  Board 


We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  bas/s.  To 
make  our  job  easier  and  to  ensure  that  your  listing  is  correct,  ptease  type  or 
print  your  request  clearly,  double  spaced,  on  a  full  (3-1/2"  x  IV}  sheet  of  paper 
You  mayaiso  upload  a  listing  as  E-mail  to  Sysop  to  the  73  BBS  Special  Events 
tlAessage  Area  mt,  (2400  baud,  8  data  bits,  no  parity  t  stop  bit.  (603)  924- 
9343).  Please  Indicate  if  It  Is  for  pubfication.  Use  upper-  and  fower-case  fetters 
where  appropn'ata  Also,  print  numbers  carefuliy^  1,  for  example,  can  be  mis- 
read as  the  tetters  I  or  i.  or  even  the  number  7.  Specifically  mention  that  your 
message  is  for  the  Ham  Help  Column.  Please  remember  to  acknowledge  re- 
sponses to  your  requests.  Thank  you  for  your  cooperation 


Bullet  Electronics  marketed  several 
ksis  in  the  late  70's;  among  these 
were  "Grandfathers  Clock"  and  "Super 
Music  Machine."  Constiuctton  instruc- 
tions and  schematics  are  desperately 
needed.  Wif]  pay.  Jacii  Christilaw 
K08K  38700  Ann  Arbor  Trail,  Livonia 
Ml  48150. 


Wanted:  Tube  schematic  for  3RP1 
CRT  Also,  schematic  suggesllons  for 
building  a  simple  o'scope  using  this 
CRT  Please  send  info  by  air  mall. 
David  K.  Hanson  K80EVM,  SAUDIA, 
P.O.  Box  16/  Cost  Center  956,  Jed- 
dah  2 123 1 ,  Sa  udl  Arabia. 


Sell  your  product  in  73  magazine. 
Call  Sue  Colbert  or  Dan  Harper 

800-274-7373 


Modern,  High-Performance  Stations  use  COMET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


146/446  MHz 
Baseyflepeaier 


CA-2x4iy!AX 
Gain  &  Wave; 

14GMHZ  S.Sd& 

44&IVfRi11Jd8 

UngttelT'B" 
€onnec!tQr: 
UHF  (30-239) 


Ci\-Zx4\JVX 
Gain  &  Wavs: 
146MHz  tm 

m  MHz  m% 

Hex  Power:  ZDO  walls 

lEnotli:  10'  T 
€on!ii6(rtDr: 
UHF  (50  239) 


I 


iCe  Series 


CX-224 


Fi-6ZS  FL-67S  CX'224 

Gsifi  &  Wave:  Gain  £  Wavs:  Oiin  &  Wave: 

UmWi  3.5riB  146MHz  ISdB  146HHz  ZMB 

*  1/2  wave  */Bwave  \'2wave 

446MHz  %.m  446iyiHr  7,2(18  Z22MHi  3  WB 
Vs  wave  X  2               ^li  wave  1 2  ^'a  wave 

ts    mx  Power:  m  M-stls  mx  ^arnt:  15D  wafts  446h1Hz  &.DdB 

Leng1fi:3'5"  Length;  4' ir  s/swavex2 

Connector:  Connect&r:  Max  Power:  ICO  wills 

UHF  (PL'2S9)  UHF  4PL-2&9)  Length:  a' 

Conjieclor: 

NCR  Cn  UHF  [PL  259)  Oft 

1275  N.  Grove  Street,  Anaheim.  CA  92806 
(714)630-4541  •(800)962-2611 

Qklimn  COMPLETE  CATALOG  Ofl  NEAREST  DEALEIt 


FL-67S 

Gain  £  Wavs: 
146MHz  ISdB 
*/b  wave 
4461^1  HrTM 

^li  wave  1 2 
M^x  ?{mt:  15D  wafts 
Length;  4'  W 
Connect&r: 
UHF  4PL-2&9) 


NCG  CO 


2x4  Series 

Bust  SGllers 


GA-2X4MB 

Gain  &  Wave: 

146IV1HJ  4.5dB 
'/s  wave 

446MHz  7.0dB 
^/s  wave  It  3 
Maif  Pswer: 

ISCtwatlsFWI 
LenQlli:4'1[r 
Connectar: 

UHF  (Pb259) 


*l 


i 


CA^Z3r4SR 

Gain  &  Wave; 
146MHz  IBdB 

*/s  wave 
imWi  €.2dB 

Vi  ^m  1 2 
Max  ?mit: 

150  watts  FM 
tenglh:  3'  4^ 
Cennector: 

UHF  (PL-Z5B) 


NEW  B  Series 

Black  Anodized 


Gal^  &  ^mt: 
146MHz  2.-\m 
Vi  wave 
WSMHz  m 
5/iwaveiZ 
I  Mai  pQittfer:  50  watts 
Lenolh:  W 

UHF  (PI  259).  OR 
Hm  {6-20  HMO} 


Ga  n  £  Wave: 

146MH2  OcfB 

V*  ^m 

44EMHZ  Z.1SdB 

Vawave 
Mai  Power:  50  waH$ 
Lengih:  12'' 
CsnnQctor: 

UHF  (PL-2591.  OR 
NiVtOIS-IOUMD) 


CF-4ieA      i;f-4isok 


2M-7Gcm  DUPLEXERS  CF-416A:  All  UHF  Cumins  w/Leads 
Ptwer- 146 MHz  800 W  CF-4t6f]K:  All  U H F  Cofins  w/n  Leads 

446MHz  SQQW  CF-416CII:  Diflo.  birt  440  Input 

H^male  Conn,  w/o  Uad^ 
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FREQUENCY     COUN 


M 


ULTRA  HIGH  SEIMSITIVITY 


STARTEK  Bar  Graph  counters  are  simpty  the  best  for 
finding  frequencies,  testing,  adjusting,  repairing  or  locating 
RF  devices.  Superior  sensitivfty,  tonger  battery  operation, 
higli  quality  USA  construction  and  sub-compact  size  are 
just  a  few  of  the  reasons  to  select  a  STAf^TEK  counter. 


INCH  LED 

Regular  S8SO.  value  il 

$169. 

SPECIAL  LIMITED  TIME  OFFER 

PLEASE  MENTION  THIS  AD  FC^  SPECIAL  PFUCE 


STANDARD  FEATURES  FOR  ALL  6  MODELS 

3  to  5  HOUR  BATTERY  PORTABLE  OPERATION 
NI-CAD  BATTERIES  &  110VAC  ADR/CHARGER  INO 
1  PPM  TCXO  TIME  BASE  WITH  EXTERNAL  ADJ. 
3  GATE  TIMES,  AUTO  DECIMAL  PLACEMENT 
HOLD  SWITCH  (WORKS  PROPERLY-  NO  GATE  CHG) 
gH2VDC  AUTaPOLARITY  POWER  INPUT 
StarCab™  QUALITY  ALUMINUM  CABINET 
COMPUTER  AIDED  CIRCUfT  DESIGN 
TOP  QUALITY  COMPONENTS  -  SOCKETED  IC'S 
COMPATABLE  WITH  MFJ-207/208  ANT.  ANALYZERS 
FULL  YEAR  PARTS  &  LABOR  LIMITED  WARRANTY 
DESIGNED  &  ASSEMBLED  IN  THE  USA 


ACCESSORIES: 


#CC'90 
#TA^90 
^P-110 
#M207IC 


BLACK  VINYL  CARRYING  CASE 
TELESCOPING  BNC  ANTENNA 
PROBE,  200  MHZ,  1X-10X 
CABLE  FOR  MFJ-207/208 


$12-00 
12.00 
39.00 
10.00 


-h 


SAME  DAY  SHIPMENT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  30fr-561-9133 


FACTORY 

DIRECT 

ORDER 

LINES 


j^l 


lAITBRNAT/CSMAL  ItiJC 


398  NE  38th  St..  Ft.  Uuderdale,  FL  33334 
SELECT  YOUR 


TERMS:  Shipping4iandling  charges  for  Florida  add  $4  +  la3C» 
US  &  Canada  add  S¥i  {$A  min  -  $10  max),  others  add  1 5%  of 
lotal.  GOD  fee  $4,  VISA.  MC  or  DJSCOVER  accepled.  Prices 
&  specrtficalions  subfect  Iq  change  without  notice  or  obligalk^n. 

POCKET  COUNTER"  TODAY  \ 


^^ 


NEW  LOWER  PRiCES 


1  MHZ  -  1300  MHZ 

QUAUTY  A  ECONOMY 

(REPl>CCS  «1560A| 

$129 


1  mu '  tsoo  UHZ 
ULTRA  t*GH  sENsntvrry 

*$159 


10  HI  ■  3400  MHZ 

H^Z  W^PUV  -  LO  RANGE 

rtGH  SENSmVTTY 

*$189 


10  H2  '  3600  MHZ 

HrZ  WmiT  .  LO  RANGE 

HKSH  SENSmVTTY 


1  MHZ  <  1600  MHZ  1  MHZ  ^  3200  MHZ 

ULTRA  HIGH  SETiSmVITY  ULTRA  HIGH  SENSmVTIY 

2  fNCH  B/B^  GRAPH  2  mCH  BAR  GRAPH 

$SPECIAL$  $265 


cmcif  247  ON  readeh  mmncM  caho 


73  Review 


by  Larry  R.  Antonuk  WB9RRT 


Number  12  on  your  Feedback  card 

Nye  Engineering 
4020  Gait  Ocean  Dr  #600 
Fort  Lauderdale  FL  33308 
Telephone:  (305)  566-3997; 
Fax:  (305)  537-3534. 
^  Price  Class:  $159 


The  FS  73  Signal  Cube"^ 
Digital  Field  Strength  Meter 

Measure  both  absolute  and  relative  field  strengths. 


Fon/vard  and  reflected  power  measured  at 
the  transmitter  can  tell  you  quite  a  bit,  but 
not  always  the  whole  story.  You  may  have  a 
VSWR  of  1.1:1,  and  250  watts  out,  but  for 
some  reason  you're  just  not  making  the  trip. 
What*s  the  problem?  It's  obvious  that  what's 
going  into  the  coax  isn't  getting  out  of  the  an- 
tenna. The  flat  VSWR  is  just  there  to  fool 
you— it  could  be  caused  by  several  different 
problems.  You  may  have  moisture  in  a  con- 
nector at  the  antenna  that  |ust  happens  to  ap- 
proximate 50  ohms.  Your  receive  signal  may 
be  fine,  since  the  connector  may  not  break 
down  unfit  it  sees  the  high  power  transmit  sig- 
nal. You  may  have  had  moisture  in  the  con- 
nector last  year,  and  by  this  year  the  moisture 
has  crept  down  the  coax,  causing  it  to  become 
very  lossy — not  unlike  a  504oot-iong  resistor. 
At  any  rate,  you  begin  to  wonder  why  people 
no  longer  talk  to  you,  even  though  your  trusty 
wattmeter  tells  yoit  that  everything's  OK. 

At  times  like  this,  the  tool  to  pull  out  of  your 
bag  is  your  field  strength  meter  Short  of  a 
QSL  card,  the  only  way  to  really  measure  the 
effectiveness  of  an  antenna  system  ts  to  mea- 
sure the  field  strength  produced  by  the  anten- 
na— how  much  signal  is  actually  being  thrown 
off  into  the  ether  by  that  tangle  of  wires  on  the 
roof.  Basic  field  strength  meters  consist  of  a 
small  antenna,  a  diode  and  capacitor  to  rectify 
the  RF,  and  a  DC  meter  to  display  the  level. 
These  meters  are  useful  only  for  relative  read- 
ings, and  tend  to  be  somewhat  Jacking  in  the 
sensitivity  department.  (In  technical  circles, 
they  are  referred  to  as  being  "deaf  as  a  post.") 

The  Signal  Cube 

Enter  the  "Signal  Cube"  field  strength  meter 
from  Nye  Engineering.  The  Nye  Engineering 
folks  have  mixed  some  traditional  field 
strength  meter  values  with  some  new  technol- 
ogy and  have  come  up  with  a  winner.  The  first 
traditional  value  you'll  notice  is  the  quality. 
Byilt  into  a  2,5"  x  2.5"  x  2"-deep  cast  aluminum 
box,  the  unit  is  as  solid  as  a  rock.  Another 
qaalfty  feature  is  the  unit's  practicality — it 
makes  relative  as  well  as  absolute  measure- 
ments, from  100  kHz  to  450  MHz.  The  Signal 
Cube  is  splashproof  (coffee??)  and  has  a 
range  of  30  mV/meter  to  30  V/meter.  It's  au- 
toranging,  and  wideband— the  only  control 
available  is  the  on/otf  switch.  A  large  3'1/2-dig- 
it  display  brings  the  device  into  the  20th  cento- 
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The  Nye  Engineering  FS  73  Signal  Cube  digital  Held  strength  meter. 


ry,  making  it  easy-to-read  and  accurate,  and 
giving  it  a  rather  high-tech  look.  Two  collapsi- 
ble antennas  pull  out  from  each  side  of  the 
Cube,  making  a  dipole  that  can  be  adjusted  to 
different  lengths  to  change  the  sensitivity  of 
the  meter. 

Measurements 

The  addition  of  absolute  measurements  to  a 
meter  of  this  caliber  is  quite  an  achievement. 
For  those  unfamiliar  with  the  concept,  an  ab- 
solute field  strength  measurement  is  one  that 
Is  related  to  a  given  reference— in  this  case, 
the  number  of  volts/meter,  derived  from  the 
voltage  impressed  upon  the  two  antennas.  In 
actual  operation  of  the  Signal  Cube,  this  value 
IS  calculated  by  taking  a  reading  from  the  dis- 
play, and  using  a  chart  (found  on  the  back  of 
the  unit  or  on  the  instruction  sheet)  to  relate 
the  reading  to  the  frequency  of  operation  and 
the  lengths  of  the  small  collapsible  antennas, 
producing  a  value  in  volts/meter.  On  the  other 
hand,  a  relative  reading  is  simply  one  related 
to  a  previous  reading.  The  actual  value  is  not 
of  interest — we  only  care  if  the  second  reading 
is  better  or  worse  than  the  first. 


To  put  things  in  perspective,  relative  read- 
ings would  be  used  to  tone  a  transmitter.  Your 
only  concern  would  be  to  watch  your  voltage 
and  current  readings,  and  tune  for  a  maximum 
Indication  on  the  Signal  Cube.  It  wouldn't 
matter  what  the  readings  were,  just  so  you 
got  the  peak  reading  possible  on  the  Cube. 
Absolute  readings  would  be  useful  to  measure 
the  performance  of,  say,  a  2m  yagi  antenna 
you  just  built.  You  could  set  the  unit  up  to 
transmit  in  the  open,  then  take  readings  a 
fixed  distance  away  at  several  points  of  the 
compass.  This  information  could  be  used  to 
plot  a  basic  directivity  graph.  You  could  then 
change  the  design  and  re-measure,  or  per- 
haps compare  a  commercial  antenna  to  your 
design,  (Commercial  test  ranges  often  keep 
the  field  strength  meter  stationary  and  rotate 
the  antenna,  but  building  a  commercial  test 
range  is  beyond  the  scope  of  this  article,) 
Closer  to  home,  you  might  record  readings 
from  your  HP  antenna  at  several  key  spots 
around  town  while  your  buddy  keys  it  up. 
Once  a  year  or  so  you  might  repeat  the  exer- 
cise, and  get  a  jump  on  things  the  next  time 
you  get  that  water  in  the  connector! 


JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP) 
Butlt-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


l-i^ 


i  ^ 


The  JRL-2000F  is  the  world^s  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC's  professional 
high-power  radio  transmitters. 
Featuring  a  heavy*duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  anteni 
with  memory  capacity  of  1820 
nels  for  instant  QSY,  Plus  a  high 
efficiency  switching  power  supply 
(80V -264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


JRCj  0Gpan  Radio  Co,, Hd, 


430  Park  Ave,  Snd  Floor  New  York.  NY 
Phone:  (212)3^5  llflO  Fax  :  (212):il9Ei227 
Telex  :  961114  JAPAN  RADIO  NYK 
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Other  Uses 

Of  course,  once  you  get  your  hands  on  the 
Signal  Cube  the  uses  for  it  muttiply.  In  acfditbn 
to  the  traditional  applications,  you  can  use  the 
Cube  to  measure  the  levels  of  RF  floating 
around  the  shack  itself,  perhaps  caused  by 
faulty  antennas,  or  maybe  poorly  shielded 
equipment.  The  Cube  can  be  used  to  tune  a 
ground  lead,  artificial  ground,  or  an  antenna 
counterpoise.  Paranoid  users  will  find  It  useful 
at  work — the  high  sensitivity  of  the  Signal 
Cube  makes  it  useful  for  ferreting  out  those 
hidden  transmitters  bugging  your  office.  How 
much  RF  Is  coming  out  of  your  microwave 
oven?  How  about  the  cellular  phone  on  your 
front  seat?  How  about  that  color  computer 
monitor? 

These  last  three  examples  are  all  "out  of 
range"  of  the  FS  73,  either  below  or  above  the 
1 00  kHz  to  450  MHz  range,  but  they  still  pro- 
duce usable  readings  on  the  Instrument.  They 
just  can't  be  converted  to  absolute  field 
strength  readings.  The  readings  are  still  useful 
from  a  relative  basis,  however.  For  instance, 
what's  the  best  position  of  this  computer  moni- 
tor EMI  shield,  in  order  to  reduce  the  amount 
of  RF  bombarding  my  cranium? 

Operation 

Operation  of  the  Signal  Cube  could  onty  be 
simpler  if  rt  had  an  auto-sensing  on/off  switch! 
You  simply  turn  Ihe  unrl  on  and  read  the  cEs- 


play.  The  display  blanks  In  the  event  of  exces- 
sive input — simply  collapse  the  antennas,  or 
increase  the  distance  to  the  transmitter  The 
two  antennas  form  a  dipole,  so  there  is  some 
directivity  to  the  unit.  For  most  situations,  the 
Cube  Is  just  rotated  to  give  the  highest  read- 
ing, which  is  then  noted. 

This  directivity  and  the  high  sensitivity  make 
the  Cube  of  some  interest  to  the  foxhunter,  es- 
pecially during  the  end  game.  However,  the 
FS  73  lacks  an  external  antenna  jack,  which 
might  be  used  to  connect  a  higher-gain,  more 
directional  antenna  than  would  be  necessary 
in  most  foxhunts.  In  addftion,  the  LCD  readout^ 
while  quite  readable,  has  no  bar  graph — it's 
designed  mainly  for  measurements,  rather 
than  peaks  or  dtps. 

Most  of  us  aren't  too  familiar  with  field 
strength  measurements,  but  the  sensitivity  of 
30  millivolts  per  meter  is  quite  good.  Translat- 
ing this  to  reality,  it  means  you  can  pick  up  a  1 
watt,  440  MHz  handheld  at  about  150  feet. 
Holding  the  Cube  in  your  hand  tends  to  distort 
the  pattern,  so  two  tapped  holes  are  provided 
to  attach  your  own  nonconducting  pole. 

The  FS  73  Signal  Cube  is  a  great  tool  for 
antenna  experts,  and  for  anyone  who's  Inter- 
ested in  finding  out  where  the  invisible  (and 
sometimes  insidious)  RF  is  In  his  or  her  life. 
Far  from  tietng  a  specialized  instrument,  you'll 
find  more  and  more  uses  for  it  on  a  daily 
basis. 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW^  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "'FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM.  SSS  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-in-etements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK";  youMI  like  WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distf  i  butor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


I5210lndustfial  Parkway 

ClevelandHOhio44135 

216-267-2233 

1-800-COAXIAL 

Fax:  216-267^3142 

Sarvice  and  Dependabiiity 


a  Part  of  Every  Product 
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Enjoy  NEVER 
CLIMBING 

YOUR  TOWER 

AGAIN 


Are  vou  tocj  scareo  or  too  o*o  to  amtP  ft*Ever  drr© 

again  wrm  this  tower  and  elevator  tram  svstim 
vovager  rowers  are  15  and  is  incn  manguiar  struc- 
tures stac^<^ble  to  any  heignt  in  7  1/2',  6  j/4'  or  ig 
action  ier>gtns.  Easy  to  Install  lilnge  oase,  walk  uo 
e'eaon  ^iex:.  piurno  rower  wttfi  itveting  Dottsjn  oase 
Mount  mtor  ana  large  heavy  cwarrs  on  na^er  p-am 
sfta  witn  cne  nano  ^ncn mtfX^oi  w«im^  for  normal 

rw&^Gnamm  At  est  aoTeaet. aywenqit  wio 
S3f& way  tciinstai and  maintain  vDur Oram.  Jmsa 
defcBce  tw«^  svsWTi  tnat  vou  can  enpov  tooav 

SPECIAL TOWift  PACK ACi; soft  hign Dy  W  fBZS 
towBf  kit.  mncrere  footing  sectic^n,  hinged  Dase, 
HA^Eff  >flt.  Pf>l1lv5tri3n  guy  wires,  tufniaxkies,  earch 
screw  anchofs,  10  mast,  thrusc  bearing,  tool  kit. 
Orounca  roa  and  c\$iw,  rateaat  1 5  sa  ft-  arnenna  loac 

KAZiR  tCETS 

HASR  2  ftr  Rohn  2SiT/v  d^  dUn  t2sq  ft 
wmdcad  33«:9$ 

HAZER  S  for  mm  2&5Cti  ajTi  8  so  ft 
vvma  load  aS2.9i 

Hft2ER  &  for  Rcjhn  75-h^  ggiv  sti  16  sq  ft 
wind  lo^  S05.S5 

Te-2^  BaiJ  tnrusc  brafJno  2W  max  rast  m     74.9  s 


laiitfkcttan  gij^anttvd  Can  today  ants  onser 
bv  viti  MfZ  at  m^i  cnwth  tmmKiiMit  a#itven 

Cl«n  Martin  f  nglnvcrtng^ 

D#pt  A 

B^Mnvltt#,  MO  65331 

81 6-882-2734       _.^^ ,  . 

FAX  B16-B82'7200  ^^^^ng^^   ^  g 
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SMALL  PACKAGE  -  SMALL  PRICE 

WeVe  making  our  biggest  deal  on  the  famous 
Handi-Counter'  3000  —  the  world's  finest 
hand-held  multifunction  counter 

1 0Hz  -  3GHz  •  Maximized  Sensitivity 

1 6  segment  RF  signal  bargraph    •  4  extremely  fast  gate  times 
256  Smes  faster  ttian  other  hand-held  countefB 
Fiequency.  period,  ratio,  time  intofval,  average  &  prescate 
10  cigit  LCD  readabiBy  even  in  bright  sunlight 
HoJd  swteh  lo*s  in  m^surements  fast 

Regularly  $375.. .Now 


*259 

Deat  ends  December  31, 1992 
No  trade- E US  or  Dealer  discounts 


\ 


\ft 


OPTIONS 


BL  B30     Back  figrrt  &  two  step  mxStHe  signal  tevB^  JrKficator......$  75- 

CC30       Carry  Case $    15. 

TA1 OOS  Telescoping  Whip  Antenna.... .* $    12. 


FACTORY  DIRECT 
ORDER  LINE 


1-800-327-591 2 

305-771-2050  ■  FAX  305-771-2052 

5021  NE  14tli  Ave.,  Ft.  Lauderdale,  FL  33334 

S%  ShipmamJIing  (Max  $10)  U.S,  a  Canada, 

15%  outside  continental  US  Visa  &  MasterCard  accepted 

CIRCLE  95  ON  HEADER  SERVICE  CARD 
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Nymber  13  on  your  Feedbaok  cant 


Biif  Brown  WB8ELK 
c/o  73  Magazine 
70  Route  202  North 
P&tertoroogh  NH  03458 

High-Flying  ATV  in  Utah 

Quite  a  Tew  groups  have  sent  up 
ATV<€qiripped  high-aHitude  balloon  ex- 
periments Ihis  past  year.  One  of  the 
more  prolific  (afxj  ambrtious)  groups  is 
the  Bridgeiiand  Amatetir  Radio  Club  in 
Logan,  Utah.  Over  the  past  year  SARC 
has  flown  nine  balloon  experimenls  (two 
were  tethered)  carrying  amateur  radio 
equipment.  Every  payload  on  these 
flights  has  be^n  successfully  recovered. 
These  initial  flights  carried  a  two^han- 
nel  Radio  Shack  VHF  receiver,  a  250 
milliwatt  2  meter  beacon  and  a  tone  de- 
coder that  would  activate  a  release 
fnechanism  on  command  from  the 
groynd.  The  early  flights  used  a  slan« 
dard  rubt>er  weather  balloon  that  burtl 
immediately  upori  reach ir^  maximum 
altitude.  Tire  seventh  and  eighth  ftight 
used  a  special  zero-pressure  balloon 
(made  out  of  a  plastic  film)  that  could  al- 
low the  payload  to  float  at  peak  altitude 
for  as  long  as  a  day. 

These  Initial  flights  helped  give  the 


Ham  Television 


group  the  know-how  and  experience  to 
design  payioads  to  withstand  tha  ex- 
tram  es  of  the  upper  atmospheren  launch 
large  delicate  (and  expensive)  balloons 
and  the  abiJily  to  successfully  track 
down  and  recover  ttie  pay  toads  wherev- 
er (hey  landed  (usuatly  in  remote  and 
rugged  terra trt)  using  direct ion-findir^ 
equipmenl.  Ttie  foftewing  is  an  account 
of  tfieir  latest  effort  (the  neith  nigtil).  as 
described  by  Hart  aoodsell  W7t.TH. 

The  Super  ATV  Balloon 

The  BARC  group  decided  to  atlempt 
a  fiight  using  a  newly  designed  super- 
pressurs  balloon  donated  to  them  by 
Winzen  international,  Inc.  makers  of 
large  high-altitude  balloons  and  recov- 
ery parachutes.  A  supef-pressure  bal- 
loon is  designed  lo  go  (o  a  fixed  altitude 
and  remain  there  for  long  periods  of 
time.  II  15  conceivat>te  that  it  eoiild  re- 
main at  altitude  for  months.  traveUng 
thoif sands  o(  mites  ir^  the  Jet  streams. 
/Ed  Note:  Imagine  an  ATV  (or  voice)  re- 
peater at  65,000  feet  pehodicaity  ffoat- 
mg  across  the  country  I  Two-way  can- 
tacts  ov^r  600  miles  apart  cou/d  be  relh 
ably  established  with  PS  pictures  from 
such  a  system.] 


Photo  A  fnfiating  the  zero-pressure  t^Uoon  lor  payfoad  imt  flight  *&.  Ph<HO  by 
Git  Moore  NTYTK. 


Photo  B.  Ufiolf  of  flight  ff7  using  a  zeru-prBssure  baifoon.  Photo  by  Hart  Goods^ 
WTLTH. 
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The  BARC  Program 

One  of  the  goals  of  this  program  is  to 
Interest  high  school  and  university  stu- 
dents in  science  by  flying  their  experi- 
ments as  part  of  a  balloon  payload.  This 
allows  tliem  to  see  the  results  in  real- 
time as  the  flight  progresses. 

The  filth  flight  carried  the  first  of 
tir\ese  student  experiments:  a  solar- 
driven  motor  (hat  could  be  used  for 
maintaining  a  device  tn  relation  to  the 
sim.  The  sixth  flight  carried  several  hun- 
dred paper  gliders  that  were  reieased  at 
about  2,CX)0  feet  as  part  of  a  Cub  Scout 
event.  The  glider  that  went  the  farthest 
received  a  prize. 

Gil  Moore  N7YTK.  Adjunct  Professor 
o!  Physics  at  Utah  State  University  and 
a  representative  oMhe  Rocky  Mountain 
NASA  Space  Granl  Consortium,  has 
been  the  driving  force  behind  these 
balloon  flights.  He  has  been  able  to 
obtair^  the  special  balloons  and  has 
also  helped  wttii  many  of  the  expenses 
tncurred.  Many  of  the  local  hams  have 
put  in  long  hours  designing,  building 
and  testing  the  circuits  used  in  the 
payioads. 

During  a  conference  on  balloons,  Gil 
met  the  folks  from  Winzen  and  showed 
them  a  videotape  of  the  BARC  expeh- 
men  Is.  He  was  asked  If  the  BAFIC  group 
would  like  to  iiy  or>e  of  their  newty  de- 
signed super-pressure  baJloons*  They 
even  offered  to  come  out  and  show 
Ihem  how  to  handle  this  special  very 


thin  clear  nylon  material.  As  Gil  later  put 
it,  1  just  couldn't  say  no.* 

The  Payload 

One  of  the  goals  was  to  have  ATV  or* 
board  and  to  have  a  means  of  sending 
real-time  and  delayed  informaUoo  down 
from  the  payload.  St^  Weltefd  N7UXC 
look  over  as  pro|ect  coordinator  and  ttie 
new  paytoad  started  lo  come  together,  it 
contained  a  Motorola  P50  2  meter  FM 
mcio.  a  tone  decoder  boaid,  a  Campbell 
Sderrtrfic  data-kjgger.  a  PC,  Bectronics 
KPA-5  one- watt  ATV  transmitter  on  434 
MHz,  an  Olde  Antenna  Labs  "minl- 
wheei;  a  Micro  Video  Products  minia- 
ture black  and  white  CCD  camera  and  a 
High  Technology  Flight  video  overlay 
board  for  the  callsign  ID  (N7YTK).  A 
three-mch  tront  surface  mirror  was 
mounted  at  a  45  degree  arigie  in  front  of 
(he  TV  camera  and  rotated  by  oommaiKl 
using  a  one-RPM  motor  to  allow  a  fuil 
360  degree  v»ew.  A  PacComm  UMPAE> 
4  micro  powered  TNC  sent  down  packet 
telemelry  on  144.290  Ml-lz:  via  the  Mo- 
torola 2  meter  FM  HT  Kelly  Vining 
KE7WI  built  a  separate  250  milliwatt 
beacon  transmitter  that  IDed  for  20  sec- 
onds every  three  minutes  on  145.550 
MHz  to  aid  in  tracking  the  balloon. 

There  were  sensors  to  measure  in- 
skje  and  outside  temperature,  as  well 
as  battery  corxjition-  There  was  a  Mag- 
ellan GPS  (Global  Positioning  System) 
receiver  l^oafd  thai  would  give  the  bal- 


In  the  world  of  multi-mode 
contollers,  notliing  tops  the 
DSP-2232orDSP-1232from 
AEA.  When  you  choose  either  the 
dual  port  DSP-2232  or  single 
port  DSP-1 232,  you'll  have  just 
what  you  need  to  couple  HF  or 
VHF/UHF  (or  both)  transceivers 
with  a  personal  computer  or 
computer  terminal.  Each  converts 
incoming  analog  signals  into  dig- 
ital data  by  means  of  a  12-bit, 
high  speed  converter. 

Developed  by  AEA — with 
over  10  years  of  multi-mode  con- 
troller development  experience — the 
DSP-2232/1 232  are  the  most  advanced 
and  versatile  controllers  available  any- 
where, They  give  you  the  capability  to 
control  all  legal  Amateur  digital  modes 
popular  on  both  HF  and  VHP  New 
modems  only  require  new  software 
which  can  be  installed  with  an  EPROM 
chip,  or  downloaded  from  a  telephone 
BBS  binary  file  into  the  DSP's  RAM.  You 
won't  need  to  replace  your  DSP-2232  or 


DSP-1 232  as  no  new  hardware  or 
modifications  will  be  needed  as  new 
modes  become  available. 

Wbatever  you've  thought  about 
doing  in  Amatuer  radio,  it's  here  in  the 
DSP-2232  /1 232.  All  PK-232  MBX 
modems  {Pacl<et,  AMTOR,  etc.).  All 
satellite  modems  (PSK,  4800  bps 
PACSAT,  G3RUH  9600  bps,  U022  equa 
ized,  400  bps  OSCAR-1 3}.  Analog 
modems  for  HF  FAX,  FAX  APT,  and 


SSTV.  9600  bps  K9NG/G3RUH  for 
terrestrial  and  satellite  use.  Each 
also  offers  internal  RAM  lor  up- 
loading modems,  up  to  36 
simultaneous  packet  connections, 
EPROM  up  to  2  Mbits,  software 
selectable  radio  ports,  Mailbox 
accessible  through  both  ports, 
dedicated  printer  port,  RTTY  digi- 
tal noise  gate,  ARQ  tolerance 
command,  etc. 

Ttie  DSP-2232  adds  even 
more  control  with  its  dual  port 
gateway,  front  panel  LCD  showing 
connect  and  packets  status, 
retrieval,  call  sign  connected  to,  last  call 
monitored  and  "marquee"  display  of 
received  RTTY  signals. 

Get  control  of  your  digital  operat- 
ing position  with  the  DSP-2232  or 
DSP-1232  from  AEA.  You'll  be  on  top  of 
the  Amatuer  radio  world,  too. 

To  connect  with  the  AEA  dealer 
nearest  you  or  for  product  sheets, 
call  (800)  432-8873. 


Advanced  Electronic  Applications,  Inc. 

PO  Box  G2160. 2006  -  196th  St.  SW,  Lyrnwood,  WA  98036    Sales:  (206)  774-5554 


Phoia  C,  Stan  Weii^ni  N7UXC  (r)  checks  out  the  paytoad  far  the  supef-P^^^sure  bAtfoon  wtpefh 
meat  (fHght  if9}.  The  rotating  TV  mrmr  system  isarttheteft  and  the  GPS  antenna  (egg-shapeti} 
^  shown  sticking  out  on  the  right  side  of  the  payioad.  The  mdiometer  is  tocated  inside  with  the 
fest  of  the  electmnics.  Photo  by  Hait  W7LThL 


Photo  D.  The  super-pre^ure  t^ffoon  paytoad  (fitght  ^9)  is  found  just  eight  miies 
northeast  of  Evanston,  Wyoming,  ft  to  r>:  Jeff  N7UWW,  fAike  KG7FZ  ar^d  Mark 
N7EVJ.  Photo  by  N7UWK 


there  it  coyid  stay  at  that 
altitude  for  weeks  or 
monttis. 

The  Flight 

Early  on  the  rr^oming 
of  August  Is!,  Gil  N7YTK 
called  the  FAA  from  his 
cellular  phone  and  re- 
ceived clearance  for 
liltoff.  At  exactly  4:00 
a.m.  local  time  ihe  bal- 
loon was  released.  It  be- 
gan slowly  moving  to  the 
north  but  was  INtOT  ris- 
ing' II  turned  out  that  the 
payload  we^ht  had  been 
miscalculated  and  riot 
eriou^h  hetjurtt  had  been 
pumped  into  the  balloon. 
Ttie  t>alloon  was  quickly 
captiired  and  brought 
back  to  the  launch  site 
for  some  additional  he^^ 
iMTi.  At  4:07  a^m.  the  ba^ 
loon  was  again  on  its 
way  and  flnaJty  be^an  its 
joiimey. 

The  launcfi  was  planned  fof  Uits  early 
hour  so  thai  the  radiometer  coufd  look  at 
the  ozone  layer  as  me  sun  came  over 
the  horizof\,  Also,  one  of  lUe  goals  was 
to  see  how  the  new  super- pressure  bal- 
k)on  woukj  react  when  the  sun  hit  it  and 
expanded  Ihe  helium  to  stretd)  the  bat- 
toon  skin  tjghL  ATV  was  used  to  observe 
the  balloon  as  it  reached  its  maximum 
tautness  and  to  see  if  the  cutdown  sys- 
tem functioned  properly  arid  the 
parachute  deployed. 

Alt  systems  performed  well  with  good 
data  rooming  down  on  the  packet  down- 
link as  reported  by  AC70  in  Clayton  and 
Dan  KA0EOF  at  their  portable  stations. 
Joe  N7NJR  was  receiving  the  ATV  pic- 
ture (with  some  snow)  and  Brian 
N7QAR  and  Dick  K6KCY  were  busy 
sending  commands  to  downlink  the  data 
and  turn  on  and  rotate  the  TV  camera 
mirror.  I^embers  of  the  chaso  team. 
Mark  N7EVJ.  DeAnn  KB7LLG.  Mike 
KG7FZ  {and  his  brother  Jeff  N7UWW). 
all  headed  out  to  the  pfojected  landing 
site.  Kevin  N7RXE  and  Tyler  N7UWX 
treaded  for  the  top  of  an  8,000  foot  pass 
that  was  halfway  to  the  landing  zom.  Gil 
and  Stan  updated  the  aircraft  map  as 
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the  GPS  position  data  came  in  and 
helped  steer  the  crew  in  the  right  dlrec* 
tion.  At  daylight  Hugh  N7KW  took  off 
from  the  Logan  airport  followed  by  a 
second  plane  piloted  by  Carl  Howlett 
with  Jamie  N7XLH  riding  along  as  ob- 
sen/er 

Tbe  balloon  stopped  at  45,000  feet 
and  lemained  al  that  ^titude.  A  look  at  11 
witti  tiie  ATV  camera  revealed  that  ii 
was  not  completely  in  the  sunlight  yet 
and  had  not  fully  expanded,  Receptk^n 
reports  came  in  as  tar  away  as  Kemmer, 
Wyoming.  In  addilEon,  N7PQZ  in  Rawl- 
ins. Wyoming,  had  over  an  tKiur  of  paclc- 
et  hanfcopy.  Al  about  7:15  a.m.  ttte  sun 
shown  fully  on  the  balloon  and  wittiln 
minutes  it  rose  to  its  peak  altitude  of 
B4,000  feet  and  hekl  steady.  The  ATV 
picture  revealed  the  balloon  was  now 
fulty  expanded.  Brmn  N7QAR  issued  the 
cutdown  Dommand  and  a  cheer  went  up 
as  ttfe  ATV  downlink  displayed  the 
parachute  blossoming  out  above  the 
[aybafl 

R&covery 

Afler  the  paytoad  landed^  Itve  chase 
crew  ctosed  in  on  the  landing  site  near 
the  town  of  Evanston,  Wyoming  (75 
miles  Jrom  the  launch  site}.  As  the  re- 
covery learn  drove  down  a  dirt  road  they 
came  to  a  fence  ttiat  had  a  sign  reading 
Tto  Trespassing— Hunter  Control  Area. 
Cyanide  Poison  Charges  SeL*  Since  Ihe 
signals  were  so  strong,  they  knew  the 
package  was  just  over  the  next  rise. 

After  a  call  to  the  local  Shefifl.  ttie 
recovery  team  was  escorted  through 
the  area  and  quickly  found  the  payload 
and  parachute  in  good  shape.  The  bal- 
loon envelope  was  even  found  just 
two  miles  away  by  Randal  N7YSV  and 
SDL  employees  while  riding  in  the 
Space  Dynamic  La  borate ry/USU  recov- 
ery truck. 

The  actual  landing  site  was  within  a 
mile  of  the  prediction  as  given  by  Stan 
from  updated  data.  The  flight  had  lasted 
three  hours  and  50  minutes,  The  total 
time  from  liftoff  to  recovery  look  six 
hours  and  47  minutes.  THe  radiometer 
data  is  cun'ently  being  analyzed  and  ap- 
pears 10  valid. 

Over  25  hams,  and  many  more  who 
were  monitoring,  were  involved  in  this 
vefy  succ^sfitl  flight 


loon's  curent  posftlon  to  within  300  rm- 
ters  (latitude,  longitude  and  the  aliHude|. 
A  four-channel  radiometer  was  obtained 
to  study  Ibe  ozone  layer.  The  data  \ogg&t 
Sinred  data  from  the  radiometer,  sensors 
and  the  GPS  receiver  and  downlinked 
the  information  via  packet  on  144.290 
MHz  on  command  or  automatically  al 
Iwo-mlnute  intervals.  The  first  three 
packets  gave  tlie  GPS  position  data  and 
the  fourth  packet  ^ve  tfie  sensor  data. 

A  cutdown  system  consists  of  two 
eiedhc  pyro  igniters  controiled  vte  ttis 
tone  decoder.  On  activation,  it  woiild 
bum  a  targe  'V*  in  the  top  of  ttie  balloon 
and  also  sever  the  6ne  tK)k$ng  tf^  pay- 
load  with  Its  12-foot  parachute.  There 
was  atso  a  fail-safe  timer  jusi  in  case  aD 
fise  faiied.  The  payload  weighed  in  at 


lust  over  27  pounds.  [Ed.  Note:  A  pay- 
load  of  Uiis  Si^e  requir&s  a  special  FAA 
waiver  (faut  fo  s/ir  pounds  is  the  Umtt  for 
tree  flight  balloon  pay  toads  unless  a 
waiver  i$  &mmd}}.  In  adeMion,  two  strobe 
ftglits  were  on  the  ^stem  strKe  the  bal- 
loon would  t>e  taunched  during  dark- 
ness. The  payload  was  encased  in  a 
rigid  nyton  ffamewortc  atiout  12  inches 
square  and  covered  with  3/4-inch  styro- 
foam  with  an  outside  tayer  of  metaiiized 
mylar  to  act  as  a  radar  reflector.  There 
were  three  separate  battery  supplies 
t^ed  to  power  Merent  paits  of  the  pay- 
k>ad. 

This  superi^ressure  baRoon  when  Ful- 
ly inflaled  has  a  26-foot  diameter  and  a 
volume  ol  9203  cubic  feet.  It  can  cany  a 
30-pciynd  payload  to  64,000  feet  Once 
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Figure  f .  Block  diBgrstm  of  the  BARCpayfoad.  Drawing  by  Smn  Wetlard  N7VXC. 
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1-800-4-A-HAM-TV 

1-800-424-2688        (orders  only  please) 


*  DUAL  RECEIVERS  * 


DUAL  BAND  RX  TRANSCDVIiR 

RX  42IMS0  Mhi  l^f  Cti  ^4  Oulpiit 
RX  <ifi  U  Chz  whi^  TX  mi  4^  Mhz 
TX  420-450  Mh/  10  W,  4  CKanrwl 
Vid^'f)  Munttor  output  on  I'X 

SINGLE  BAND  RX  TRANSCEl  VFR 
RX  420^^3^  Mhz  TV  Ch  ^  Output 

-om- 

RXao  TJZ  GhzTV  Cli  7/8  Oufput 
-BOTIl- 

TX  420-iSU  Mhr.  10  W.  4  Channel 
Vld^o  Monitor  output  oii  TX 


$489.95 

Cut'lfW*  DinHfwkm*  *  n  •  ?i  ,1^^ 
LED* 5  on  RX  Power  1^  TTansmit 
r>rive  Amps  In  Full  Oulpui 
lildivlduai  RK  TV  Oulpula 

~  $399.95 


Simple  Frtmt  Panel  Layout 
Conr»eftoft  fwi  Rear  TaneJ 
May  Upgrailf  to  Dual  KX 

R«S  or  Gray  Cabinet  Ftnbh 
Sp«T?  Sd  i^yv  J>ck«  on  Rear 
Made  in  U  HA  by  Hjinis  I 


BOARD !  F\TL  PRODUCTS 


CiMwi  wUh  AH  IlJidHtrr  -  S79.4 

TX4  CiUllMlli  W4II ,., S199.V9 

1^Gk£-OR-420MKfRX   i»^.m 


FNt  et  AM  VtdnyA  itiftia  IF . 


M)f JO 


Srm^Kil  Doirdi  AAfltbld  &  Tnird 


ZZT"7 


vo'rj:t> 


TECtfNtCAL  LINI 
(602 J  9Ta-*.14» 

ORDER  LINE 
(«00)  424-Z£ftl 


3i7^J  W*CII/VRI  FSTON  AVtt 


OLHTtfOAl  E.  ARtZOMA  SS^nH 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransnnitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC^4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2.  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands,  in  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers.  We  ship  most  items  within  24  hours  after  you  calL 


(818)  447-4565  m-t  8am-5:30pm  p«i.        Visa,  MC,  coo 

P-C.  ELECTRONICS  lomtweoRG) 

I  2522' WG  Paxson  Ln  Arcadia  CA  91007    Maryann  {W86YSSJ 


CIRCLE  IT  ON  READER  SERVICE  CARD 


BATTERIES 


You've  bought  our  replacement  batteries  before . . . 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


I 


BUYER  BEWARE!!!!! 

Some  replacement  battery  manufaeturers  misrepresent  their  products. 

a)  All  battery  packs  should  have  stated  en  their  labels  the  voltage 
and  capacity  of  the  pack  they  represent.  As  an  example:  W&W 
Associates  recently  catue  ovt  with  tfie  Ailnco  replacement  battery 
pack  series  for  th#  &iirico  DI5BC  transceiver.  All  our  packs  state 
cie^y  tlie  specifications.  Example:   12v  ^800  mAh,  7J£v  #WOnAk, 
and  *7^v  ^1500  mAh.   *  s^ne  mAh  as  the  EBP-22li 

b)  Some  manufacturers  state  they  have  high  capacity  batteries  but  they 
neglect  to  tell  you  that  their  case  size  is  considerably  LONGER  than 
the  onginai  case  size  (DONT  BE  SURPRISED  THIS  SHOULD  BE  STATED). 

c)  DOHT  HEStTATl  to  ask  the  AFTERMARKET  BATTERY  MANUFACTURER 
To  state  which  cells  they  are  using.  Example:  We  are  now  using  a 
SANYO  KRIXOOAAE  mead  in  ottr  10  (S)  packs. 

BUYER  BEWARE!!!!! 


FOR  THE  MONTH 

OF  NOVEMBER 

10%  OFF 

Replacement  Batteries 
for  ALINCO  DJ580 

WC'52&'20N  7.2v@800MAH 
•WC-520A-20NX  7,2v@1500MAH 

WC-525-22N  12v@SO0iyiAH 
*same  physical  size  as  EBP-'Z2N 

LOOK  FOR  DECEMBER  SPECIAL 
OF  THE  MONTH 

Monthfy  Discounts  Appllcabtc  to 

End-Users  ONLY.  | 


Discover  now  accepted 
NYS  residents  add 
6V4%saie$tas«, 
Add  $3  50  far  postage 
and  handling. 


Prtoes  and  specifications  sobjdct  to  ctiange  wiihc^jl  mXioa 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y,  1 13S4 

WORtD  WIDE  OISTR^BUTORSHIPS  ^        ,ABLE,  PLEASE  tNOUlRE 


MADE  JN 

THE  U.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


I 


in  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  FAX:  (718)  46M978 

CIRCLI  191  ON  READER  SERVICE  CAR0 


Number  14  on  your  Feedbade  card 


^m  nurnoer  i4  un  your  i 

Above  &  beyond 

VHF  and  Above  Operation 


a  L  Houghton  WBBIGP 
San  Diego  Mkfovmve  GfPiip 
Badger  Lake  Ave, 
San  Diego  CA92ti9 

Filters  for  Amateur  Use 

Last  montti  I  briefly  discussed  10 
GHz  Gunn  oscillators  and  the  compo- 
nents used  with  WBFM  systems.  Tit  is 
montli  I  would  like  to  get  into  another 
subject  altogettier:  diftereivt  RF  fitters 
arvd  coaxal  and  waveguide  systems.  I 
have  accumulated  questions  trom  read- 
ers on  this  topic  fof  qurte  a  while.  These 
questions  vary  from  problems  on  very 
low  frequencies  (60  kHz)  to  very  high  up 
into  tilt  microwave  spectrum, 

I  usually  orient  ead\  of  my  columns  to 
some  of  the  topics  brought  up  in  lettefs  f 
receive  from  our  readers.  I  ieel  that  this 
is  ffie  txesi  way  to  present  rn^erial  of  ir^ 
terest.  I  appreciate  your  feedback  on 
these  and  similar  topics.  Most  specific 
questions  invoke  a  nnore  general  discus- 
sion of  applications  and  materials  that 
can  benefit  our  amateur  endeavors. 
Sharing  the  infonrtation  lias  always  been 
paramount  to  me. 

Transmission  Paths 

Let's  start  off  with  a  simpfe  premise. 
*Why  don'l  we  move  some  of  our  radio- 
based  systems  to  a  closed  coaxial  or 
waveguide  environment?  in  that  way  we 
would  reduce  quite  a  bit  of  Interference 
and  (ingestion  on  much  of  our  frequen- 
cy spectmm/  I  think  this  question  has 
been  aslted  in  various  ways  ever  since 
spark  ran  king.  Why  &}n1  we  use  coax 
or  waveguide  to  eontaici  com municat tons 
paths  instead  of  using  atmospheric-type 
transmission  paths? 

Before  we  get  far  afield,  let  me  say 
that  we  don't  use  coaxial  cable  or 
waveguide  for  systems  covering  great 
dtstarKes  because  the  cable  bsses  be- 
come too  large  to  pass  signals  as  tlve 
distance  gets  greater  and  greater.  Loss 
in  the  atmosphere  ts  great  also  bul 
nowhere  near  the  loss  encoLrntered  in 
coaxial  systems.  Antennas  perform  bet* 
ter  in  transmitting  and  receiving  energy 
at  very  great  distances. 

Filters  also  eni^  into  a  major  aspect 
of  Oiir  lives:  They  help  to  separate  the 
multitude  of  signals  and  help  prevent 
Overtoad  tn  50rT>e  Ot  Itie  very  sinvple  Sys- 
tems. Additionalty,  filters  can  be  used  to 
prevent  out-of-band  image  product  sig- 
nals from  reaching  the  antenna  when 
miicing  low  frequency  iFs  for  144  WH^  or 
432  MHi.  Of  course,  we  want  the  de- 
sired frequency  signal  to  pass  and  the 
fliter  does  just  that 

The  trend  for  advancement  \n  com- 
mufiicatfons  has  brought  ak^ng  a  cone- 
sponding  reductk>n  in  bandwidth  and  im- 
provement  Jn  slgnauto-noise  ratios  due 
mainly  to  filters.  There  are  other  ad- 
vanced wide-based  systems  employing 
spread  spectrum  and  frequency  hop- 
ping; I  am  not  going  to  get  into  them 
here.  Before  we  get  on  to  several  differ- 
ent fitter  types  and  discuss  them,  bet's 
see  how  they  help  lo  solve  part  of  ifie 
probtem. 

Firstp  niters  to  me  are  the  doorways  of 


modem  transceivers.  By  comparison, 
early  receivers  were  wide  open,  consist* 
tr^  of  only  a  defector,  and  woukj  receive 
everything.  Its  fust  tike  a  simple  crystal 
detector  or  'potato*  receiver — yotJ  re* 
ceive  everything  that  is  strong  In  your 
area  (a  potato  receiver  ts  very  similar  to 
a  crystal  detector).  T^e  same  analogy 
for  low  frequency  is  true  for  both  our 
VHF/UHF  and  microwave  bands. 

For  example,  when  you  take  an  HT  to 
a  favorite  overtook  or  mountaintop,  wtiy 
does  your  HT  seem  dead?  )s  your  HT 
OK  or  is  the  band  dead?  Well,  the  tiand 
is  not  dead  and  your  HT  is  OK.  What  is 
going  on  is  that  the  same  probiem  a 
simple  crystal  receiver  experiences  Is 
happening  to  your  HT,  but  ir^  a  sllgtitly 
different  manner.  The  HT  is  being  de- 
sensitized by  operating  near  a  high  pow* 
er  transmitter.  Your  NTs  front  end  is 
shutting  down  dt>a  to  the  l^igb  power  RF 
that  is  being  thrust  upon  it.  The  cure  for 
the  HT  is  a  low-pass  fitter  that  wlli  pass 
148  MHz  with  low  loss  and  provide  high 
loss  at  150  MHz  and  higher  This  will 
minimize  the  effect  on  your  HT  and  allow 
normal  operation  to  be  restored,  as  at* 
lenuatJon  is  grven  the  higher  frequency 
RF  as  presented  to  your  first  stage  amp 
in  ttie  receiver.  The  same  would  be  true 
for  other  UHF  frequency  bands. 

On  microwave  the  problems  are  the 
same.  Filters  can  be  used  to  minimize 
out-of-band  influence  and  aid  operation. 
With  basic  systems  operating  wideband 
FM  (WaFM),  the  addition  oJ  tUters  would 
not  be  of  much  use  but  woutd  be  rather 
cumbersome  to  ttie  basic  systen^.  The 
basic  systems  provide  enjoyment  and 
easy  contacts  While  they  could  be  mod- 
ified, I  feel  that  a  point  is  reached  wiiere 
refinements  do  not  give  apportioned  fe- 
suits  for  the  effort  put  forth.  When  you 
have  reached  this  point,  as  t  did  some 
time  ago,  the  nec^sary  switch  to  a  re- 
duced bandwidth  and  mode  of  transmis- 
sion woukJ  yield  higher  efficiercy  of  op- 
eration—for slarters,  reducing  band- 
width improved  operation  several  orders 
ot  magnitude.  Changing  from  FM  to  sin- 
gle sideband  with  fess  than  3  kHz  band- 
width also  made  improvements.  Filters 
again  play  an  important  part  in  the  se- 
ries of  improvements  in  circuit  perl  or- 
mafioe  and  operating  practices. 

Types  of  Fitters 

This  month  I  will  descnbe  a  few  new 
types  of  filters  and  discuss  some  of  the 
methods  and  materials  used  to  construcE 
them.  The  first  fiiter  is  one  that  was  de- 
signed by  Chip  Angle  and  presented 
quite  a  few  years  ago  lor  1296  MHz.  Ba- 
s*catly.  iTs  a  copper  pipe  3'  in  dtameier 
and  2-1/2*  long.  See  Figure  1  for  details. 
The  filter  is  constructed  with  a  7/B'  cop^ 
per  section  fixed  to  the  top  fid  of  the  cav- 
ity. Two  coupling  links  are  soldered  to 
this  7/8"  pipe  section,  directly  to  the  cen- 
ter pipe  section  0.600'  up  from  ground. 
These  couphng  links  are  180  degrees 
apart  from  each  other  and  connected  to 
Uieir  respective  infuMotput  coaxial  con- 
nector type  "N*  in  this  case.  The  bottom 
of  the  cavity,  also  made  out  of  1/6'  brass 
like  the  top  section,  has  a  tuning  screw 
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3"  0.a  COPPER  PIPE H 


'\'\^^  \  V  ^M'v 


— 1/4-28  BRASS  SCREW 
ADJUST  FOR  RESONANCE 


2  1/2'" 


Figure  t  1296  MHz  BPFby  NBC  A;  30  dB  aUenuation  at  300  MHz  and  WOO  MHz, 
insertion  ioss  is  0.05  dB. 


Figure  2.  Coieman  MicrowavB  RF  cavity  f titer  for  1296  MHz. 


that  wlli  tune  the  cavity  and  the  7/8"  pipe 
section  to  resonance. 

The  tuning  screw  is  made  out  ot  1/4* 
rod  that  is  tapped  1/4>2B  to  thread  mfo 
^  bottom  cavity  plate,  Provide  a  lock 
adjust  to  make  ttie  tuning  tight  bul  not 
bound  up.  Tlien,  when  the  cavity  final 
adjustment  Is  made,  you  can  lock  the  ad- 
justment in.  Typicai  specifications  are  6 
MHz  bandpass,  3D  dB  isolation  at  80O 
and  1800  MHz.  insertion  ioss  less  than 
0.05  dS.  and  return  loss  greater  than  30 
cB. 

The  cofiStTUCtion  of  !his  fllfef  is  quite 
simple  wilb  hand  tools  and  a  little  pa- 
tience. Commercial  fillers  can  be  ob- 
tained tor  this  same  range  and  one  that  i 


got  came  from  the  Coleman  Microwave 
Co-  of  Lebanon,  New  Jersey  Its  a  tun- 
able cavity  adjustable  from  1.3  to  1.4 
Q^^.  I  have  just  er>ough  room  to  maHe 
1296  MHz  tn  its  tuning  rartge  befoie  ttie 
stops  take  effect  Tbe  filter  has  a  window 
and  film  calibration  setting  knob  con- 
trolled with  1  MHz  caltbraiion  marks 
about  1/8"  apart,  with  real  easy  frequen- 
cy setting.  See  Ftgure  2,  the  Coleman 
cawity.  These  are  avaiiable  in  surplus  in 
multitudes  of  frequency  ranges  covering 
several  hundred  MHz  to  jtist  aDou?  6 
GHz,  Usyaiiy  at  the  higher  microwave 
frequencies,  12  GHz  and  up,  the  cavity 
designs  stop  and  waveguide-based  de- 
signs take  over. 
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Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  0.7dB  vilf,  Q.B6B  uhf 

•  High  gain:  13-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

■  Stable:  low-feedback  dual-gate  FET 

*SpQcify  tuning  range:  2&30.  4&56,  127-152, 
T52'  }72.  2 10-230.  400-4  70,  600-960  MHz. 

MINIATURE 
PREAMP 

ONLY  $29  ktt,  $44  wir¥d4tested 

•  GaAs  FET  Preamp  similar  to  LNG^  ex- 
cept designed  for  low  cost  &  small  size. 
OnEy  5/a"W  x  1-5/a"L  j<  3/4"H.  Eastty 
mounts  In  many  radios. 

*Spe€(fy  tuning  rsnger  25-35^  35-55,  55-90, 
90-120,  120-150.  150-200,  200-270,  400-500  MHl. 

LNS-D 

IN-LINE 
PREAMP 

ONL  Y  $89  kit,$ii9  ^rad&ifistftJ 

■  GaAs  FET  Preamp  wilti  features  Sinn  i la r 
to  LNG  series,  except  automatical ly 
switches  out  ot  Jine  during  transmit. 
Use  witli  base  or  mobile  transoeivers  up 
to  25W.  Tower  mounttng  brackets  inci, 

*Tijnif^g  rsnge:  120-175,  200-240,  Of400-5OO. 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  FET  preamps  witli  3  or  4  sactton 
helicai  resonators  reduce  intermod  & 
cfOSS'b^nd  interference  in  crttEoai 
applications.  MODEL  HRO-(  *  ), 
$80  vhf.SilOuhf.  *Specify  tuning  rangs: 
142-150,  750- 162s  162-174.  213-233,  420-470. 


RECEIVING 
CONVERTERS 


^^  JL  *• 


Low  noEse  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver. 

•  Kit  ress  case  $4B^  kit  w/case  &  BMC 
jacks  $74,  w&t  in  case  $BB. 

*  input  ranges  avail:  50  52,  136-13B, 
144-146,  145-147,  146-143,  220-222, 
222-224  MHz,  432^34,  435^437, 
435.5-437  5,  and  439.25  (to  c^an  3). 


TRANSMITTING 
CONVERTERS 


ii-B* 


XV2  for  \iht  and  XV4  tor  uM.  Models  to 
convert  10M  ssb,  cw,  fm,  etc.  to  2M,  220, 

322,  432,  435.  and  atv.       1 W  output. 
Kit  only  $89.  PA's  up  to  45W  available. 


DVR-1    DIGITAL    VOICE 

f?  F  m  R  n  F  R  M  o6v  \e 

Prirnaniy  a  voice  ID'er 
for  repeaters.  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radro  notepad'*  to  record  up  to  20 
seconds  of  received  Iran smiss ions  for 
instant  recall.  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mic.  it  can 
be  used  with  aimosl  any  repeater  COR 
module  As  a  contest  caKer,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  svi^itch.  As 
a  radio  notepad,  you  can  keep  it  wired 
to  tiie  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later.  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker,  (Catl  for  more 
information.)   ........kit  $89,  wS^t  $139 

TD-3  SUBAUOIBLE  TONE  DECODER/ 
ENCODER.  Adjustable  for  any  tone, 
Designed  especially  for  rep  waters, 
wFth  remote  control  activate/deactivate 
provisions  ....  ktt  $29,  wired  &  tested  369 

COI^-3     REPEATER     CONTROLLER. 

Features  adjustable  tail  and  time-out 
trmers,  solid-state  re  fay,  courtesy  beep, 
and  ^ocal  speaker  ampEifier  ........  kit  $49 

CWID.  Diode  programmed  any  time  In 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  kit  $59 

COR-4.  Complete  COR  and  CWID  ail 
Off  one  board  for  easy  construction. 
CMOS  logic  for  fow  power  consumption. 
Many  new  features.  EPROM  program- 
med; specify  cali  Kil  $99,  v/S^t  $159 

TO-2  TOUCH-TONE  DECODER/CON^ 
TROLLER.    Full  15  digits,  with  tolf^caN 

restrldor,  programmable,  Can  turn  5 
functions  or/off.  Greal  for  selective  call- 
ing, too!  kit  $89,  wired  &  tested  $14S 

^    "       10-4  SELECTIVE  CALL 

ING  Module,  Economy 
touch-tone  decoder  with  1 
latching  output.  Primarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-digtt  it  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device kit  $49,  wfit  $89 

AP-3  AUTOPATCH.  Use  with  above  for 
repeater  autopatch.  Reverse  patch  and 
ph-one  fine  remote  control  are  std. 
,....,- , kit  SS9,  wired  &  tested  $149 

AP-2    SIMPLEX   AUTOPATCH   Timi"- 

Board  Use  with  above  for  simplex 
operation  using  a  transceiver  .....  kit. $39 


MO-202  FSK  DATA  MODULATOR. 
Run  up  to  1200  baud  digital  signals 

through  any  fm  transmitter  with  fuEl 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc..,.-.*..  kit  $49.  wSt  $79 

DE  202  FSK  DEMODULATOR.  For 
receive  end  of  link kit  $49,  w^t  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-96  Modem  and  specfal 
versions  of  our  144,  220  or  450  MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNC's,  Fast,  diode- 
switched  PA's  output  15  or  SOW 


Buy  at  low,  factory-direct  net  prices  and  save! 
For  complete  info,  call  or  write  for  free  catalog. 

S&nd  S2  for  overseas  air  maih 

Order  by  mail,  fax,  or  phone  {9-12  am.i-s  PMeaaiamtJme) 

Min>  $5  S&H  CharCje    tor  first  pound  plus  add^  weigfit  &  Insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  mfcroprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  donl  skimp  on  rf  modufes,  either!  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-en d^  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voice  iD  Ofitioft  $i89. 


Other  models  available: 

REP-2OOV  Economy  Repeater.  As  above,  except  uses 

COR-4  Controller  without  DTMF  control  or  autopatch.  Ktt  only  $795,  w&t  f  1 095. 

REP-200 N  Repeater  with  no  controller.  For  use  wfth  external  controlier, 
such  as  those  made  by  ACC,  Kit  only  $695,  w&t  $996. 


*Availabfe  for  the  50-54,  143-174,  213- 
233,  420-475,  902-928  MHz  bands. 

'fCC  type  accepted  for  commefciat 
service  (hf-band  and  uhf}. 

+  Rugged  exciter  and  PA,  designed  for 
continuous  duty. 

•  Power  out  20W  50-54MHz;  1SW  (25W 
option  avail.)  143-1 74MHz;  15W  21 3- 
233  MHz;  10W  uJnf;  1DW902-92BMH2. 

•  Available  add-on  PA's  up  to  lOOW. 

•  Six  courtesy  beep  types ,  includfng 
two  pieasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
tolt-c^ll  restrict,  auto-disconnect. 

•  Reverse  Autopatcti,  two  types: 
autoanswer  or  ring  tone  on  the  air. 

•  Pulse  (rotary)  dial  option  a^/ailabie. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  dtmf  command. 
4'digtt  control  code  for  each  function. 


•  Owner  can  Inhibit  autopatch  or  re- 
peater, enable  eitner  open  or  dosed 
access  for  repeater  or  autopatclij  and 
enabie  toji  caHs,  reverse  patcii.  ker- 
diunl<  filter,  site  alarm,  aux  rcvr,  and 
other  options. 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  courtesy  beep  type  can  be 
ctianged  at  any  time  by  owner  pass- 
word protected  dtmf  commands  . 

•  Auxitiary  receiver  fnput  for  control  or 
cross  JInkmg  repeaters. 

•  Many  built-in  dfagncatJa  and  testing 
functions  using  microprocessor. 

•  C^olor  exuded  LED's  indicate  atatus  of 
aEf  major  functions. 

•Welded  rf -tight  partitions  for  exciter, 
pa,  receiver,  and  oontrolier. 

•  3^^  inch  aluminum  rack  panei,  finislied 
in  eggshell  white  and  biack. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  ovoflable  In  rf-tight  enctosures,  and  w^ith  data  modems. 

FIVl  EXCITERS:  2W  continuous 
duty.  TCXO  &  xia\  oven  options. 
FCC  type  accepted  for  com'i 
high  band  4  uhf. 
.  TA51:  50^54,  143-174,  213-233 
MH^..,kit$109,  wat$189. 

•  TA451 :  420-475  MHz 
..M  $109.  w&t  $169. 

-  TA901   902-928  MH;^, 
(0.5WOU!};  w&t$219. 

.  VHF  &  UHF  AMPLIFIERS. 

•  For  fm,  ssb,  aiv.   Output  ievels  from 
10W  to  100W.   Several  models  starting  at  S99. 

FM  RECEiVERS: 

•  R144/RZ20  FM  RECOVERS  for  143^174 
or  213-233  MHz.  GaAs  FET  front  end,  ] 

0,1 5uV  sensitivity!  Both  crystai  &  ceramtc 
tf  fnters  plus  heHcai  resonator  front  end 
for  except jonai  selectivity:  >100dB  at 
±12kHz  (best  available  anywhere!) 
Ff utter-proof  hysteresis  squeEch;  afc 
tracks  drin.   ...kit  $149,  w&t  $219. 

-  R451  FM  RCVR.  for  420-475  MHz. 
Sfmilar  to  above.    ...kit  $149,  w^t  $219. 

•  R901  FM  RGVR»for902-92aMH2. 
Triple -co  aversion,  GaAs  FET  front  end, 

$169,  w&l$24a 

•  R76  ECONOfilY  FM  RCVR  for  28-30.  50-54,  73-76.  143-174,  213-233  MHz, 
w/o  helical  res  or  afc.  ...Kits  $129,  wSit  $219. 

-  R137  WEATHER  SATELLfTE  RCVR  for  137  MH2,   Kit  $129,  wat  $219, 


OUR  30TH  YEAR! 


amironics,  inc. 

65-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  71 6-392-9430  — fax  7iS'392.943o 
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3/4    COPPER  PIPE  CAP 
PROBE  0.200  INCH  HT 


T 


0.200 

COPPER /BRASS  PLATE 


2  SMA  OR  SIMILAR  RF  CONNECTOR  COULD  BE 
INSULATED  PROBE  SOLDERED  TO  INPUT/OUTPUT 
STRIPLINE.  34m.  PIPE  CAP  GOOD  FOR  5.7 GHz 
I  1/2  FOR  1296,  LENGTH  ADJUST  WITH  SHORT 
SECTION  PIPE.  1/2 in.  NEAR  10 GHz 


Fi^fB  3.  Pipe  cap  fitters  couttmy  of  WA5VJ&  #  Nojifi  Taxas  MicrowBim  Society, 


P&signs  For  mm%  that  can  t>@  used  hi 
freqy^ocy  mr>g6s  from  1296  MHz  to  6 
GHz  can  come  Irom  tmy^uat  materials. 
Reports  of  filters  from  Kent  WASVJB 
$how  that  pipe  caps  for  copper  pipe  can 
be  selected  to  size  and  rrvened  and  rii^ 
ted  wrth  an  adjust  screw  on  the  top  of  ttte 
cap.  The  cap  is  sotderad  to  a  copper  or 
PC  t3oard  material  ground  surface  to 
which  probes  are  added  on  ttve  of>po$ite 
Side  of  the  gtound  surface  fof  mput/out- 
put  coupting.  RIters  Of  this  nature  have 
bss  thai  is  determened  in  part  by  probe 
length  and  spacing.  These  fitters  tend  to 
exhibit  a  (ittte  excess  loss  but  do  work 
wey  from  2304  MHz  to  6  QH2.  This  de- 
pends on  the  size  o(  pipe  cap:  3i/4*  for  6 
GHz  and  M/2'  for  2304  MHz.  See  Frg* 
ure  3  for  details. 

Waveguide  Filters 

Waveguide  titter  designs  usually  start 
at  5  GHz  and  work  up  in  frequencyp 
where  they  provide  very  high  quality  ftl- 
ters.  A  difficulty  with  them  is  that  they  re- 
quire Itghtiy  controlled  construction  tech* 
niques  because  the  dimensions  are  quite 
critical,  i  have  not  tried  to  construct  one 
yet  but  when  I  do  I  will  present  this  infer- 
maticn  and  describe  any  troubles  t  en- 
countered. 

I  have  irled  to  re^adjust  waveguide  ttl- 
teiB  obtained  from  commercial  sources 
to  amateur  bands.  In  both  the  5  and  10 
GHz  waveguide  filters  I  did  not  have  very 
much  success  with  mtuning  most  filters 
when  (he  designed  fraquen^cy  was  over 
500  MHz  higher  than  where  I  wanted  to 
use  them.  They  did  not  have  much  fre- 
quency range  in  tuning  or  re  tuning.  As 
they  tuned  downward  they  seemed  to 
gel  balky  and  have  high  loss  when  low- 
ering a  11.5  GHz  waveguide  filter  to  our 
10  GHz  t^and.  I  also  encountered  trouble 
in  trying  to  k>war  m  frequency  6  GHz  fil- 
ters to  5760  MHz.  Btis  did  not  worK  ^- 
tfter.  Tlvis  Is  not  lo  sdy  it  is  all  impossible, 
just  that  the  filters  I  thed  woukj  not  iuie 
low  enough  to  make  them  usable.  My 
recommendation  on  waveguide  filters  is 
to  st^  away  from  them  unless  tftey  ate 
out  for  your  iieqyency  or  yoy  rnake  one 
yourseH. 

Interdigital  Rtters 

There  remain  two  basic  types  of  Mars 
to  be  oowered:  Ihe  intenlgial  filter  and  a 
more  reoeni  application  of  ^  the  hairprt 
fSter.  First  the  interdigital  filter.  This  is  Ihe 
last  o!  the  'great  bkx:k  of  metar  fitters,  or 
fillers  constmcted  out  of  or  using  sut>- 
stanliat  metal,  forming  a  cavity  In  their 
consliuclion,  fingers  tQuarter-wave  sec* 


lions}  are  intefleaved  and  spaced  with 
close  coupling  to  ailow  the  RF  to  flow 
through  them,  by  nature  of  theif  reso- 
nance. A  smalt  adji^l  screw  ^  positioned 
above  the  high  impedance  end  ol  each 
fingef  to  permit  adjustment  to  the  desired 
frequency.  See  Figure  4  for  typical  inter- 
digital filter  cortsbiiction. 

The  size  limits  construction  of  this 
type  filter  from  400  MHz,  oc  more  !ypk:al- 
ly  1300  MHz,  to  over  12  GHz  in  most 
commercial  application^.  A  fitter  for  1300 
MHz  can  measiire  4'  x  8*.  For  10  GHz. 
that  equates  to  less  It^an  2*  long  and  3/4* 
sqyare  for  a  six-element  fitter.  These  fil- 
ters can  lie  retuned  quite  far  in  frequeri- 
cy.  namely  10*^o  to  15%.  For  an  11  or  12 
GHz  filter  it  usually  can  be  retuned  to  10 
GHz  witfiout  too  much  difficulty. 

The  Hairpin  Fitter 

Another  type  of  filter  that  is  becoming 
very  popular  is  the  hairpin  filter.  This  is  a 
printed  circuit  type  of  filler  where  each  el- 
ement of  the  filler,  or  hairpin,  is  a  half- 
wavelength  long.  The  actual  length  that 
can  be  constructed  depends  on  what 
type  ol  dielectric  material  it  is  construct- 
ed on,  Ihe  velocity  factor  ol  the  material, 
and  what  frequency  you  plan  your  filter 
for  Most  fillers  of  this  type  became  very 
popular  with  the  advent  of  the  MMIC  am- 
ptifier  no-tune  design  for  129S  MHr  and 
a  variety  of  other  frequencies,  Printed 
circuit  board  fabrication  of  this  type  of  fil- 
ter demands  that  accurateness  be  tightly 
controlled  or  else  the  filter  will  be  reso- 
nant off  frequency,  high  or  low.  depend- 
ing on  Ihe  conslruction  techniques.  You 
can  use  math  to  a  large  degree,  bui  be 
sure  to  add  a  little  jiggling  to  make  it  fit 


your  model,  especially  to  hit  a  desired 
frequency  without  re-ad)uslmenl  Grem- 
lins always  seerr  to  enter  into  the  math 
stage  and  exact  operation  is  not  always 
proper.  What  I  do  with  a  particular  PC 
board  substrate  is  to  have  my  stock  *jig- 
gling'  or  iudge'  factor  to  multiply  by  tor 
each  material  lo  account  for  my  partial- 
laf  construction  techniques.  This  seems 
to  work  oul  OK,  If  you  try  some  you  will 
have  lo  develop  your  own  factor  as  it 
can  vary  quite  a  bit.  depending  on  the 
tMard  material  you  use. 

A  prime  consideration  when  con- 
structing these  fillers  is  what  type  of 
substrate  you  construct  your  filter  oa. 
For  instance,  the  dietectrfc  constant  of 
(he  material  has  a  lot  to  do  with  how 
(arge  your  fitter  will  be.  Low  dielectric 
material  like  Teflon"*  has  a  dielectric 
constant  of  2-5  (E^  =2.5^  and  as  such 
vvill  produce  larger  filters  than  ceramic 
(Ef  -10).  where  the  finer  s  length  whH  be 
quite  a  bit  smaller.  Well  then,  why  did 
the  PC  board  makers  use  G-10  epojty 
wf^en  ifiey  designed  these  kits  for  their 
no-tune  designs?  Well,  ceramic  aftd 
Tefk^n  PC  board  material  is  quite  expefh 
give  and  not  a  common  everyday  s^op 
stock  material.  Board  cost  is  quoted  by 
the  inch.  However,  tiigh  quality  epoxy 
F*befglas™  G*10  PC  board  material  has 
a  Ef  -5  and  is  a  good  cost/performance 
alternative.  (Note:  The  upper  frequency 
for  G-IO  epoxy  board  is  3  GHz,  where  it 
gets  lossy  but  is  stiti  reasonable.)  While 
the  Teflon  and  ceramic  types  have  ex- 
cetlent  RF  loss  faclofs  and  are  highly 
recommended  for  microwave  construe^ 
lion,  ItiQ  G*1Q  Flberglas  board  shows 
good  loss  characteristics  lo  2  GHz,  It 
gets  a  tillle  bit  of  high  loss  near  the  top 
er>d  of  the  frequency,  but  this  problem  is 
offset  by  the  convenience  of  the  easy 
availability  of  G-IO  type  PC  board  mate- 
rial. Teflon,  and  especially  ceramic  ma- 
terials, are  a  lot  more  difficult  to  obtain. 
Ceramic  materials  at  this  time  are  cut  of 
reach  of  amateur  construction  budgets. 
The  high  dielectric  constant  of  10  or  so 
makes  circuitry  very  small  when  using 
this  type  ol  high  dielectric  constant 
{Ep.  =^10  or  greater)  type  ceramic  board 
material. 

Teflon  dielectric  PC  board  material, 
by  comparison,  also  has  excellent 
low  loss  at  microwave  frequencies— 
10  GHz  and  even  higher,  due  to  its  low- 
er dielectric  constant,  which  can  vary 
from  about  E^  =5.0  lo  Ef  =2.6,  This  de- 
pends on  who  manufactured  the  board 
and  how  they  constructed  it  All  Tefior^ 


board  is  excellent  for  micro- 
wave but  there  are  distinct  differences 
between  different  board  materials. 

Microwave  circuitry  constructed  on 
Teflon  materia!  tends  to  be  bigger  when 
compared  to  tlie  ceramic  material.  In  el* 
ther  case,  you  can  vary  the  material  to 
suit  your  construction  needs.  For  exam- 
ple, a  10  GHz  type  amplifier  using  ce- 
ramic can  reach  sizes  of  a  quarter  of  an 
ir^ch  square  for  a  push-pull  commercial 
amptifien  while  with  Teflon  the  size 
neafs  one  inch  square  for  a  sltigle-siage 
circuit.  The  point  to  make  here  is  that 
micro  positioners  and  gofd  bonding 
equlptnent  are  mandated  when  working 
with  some  ceramic  materials  at  10  GHt, 
afid  standard  sokJertng  techniqi>es  are 
used  wfth  the  Teflon  board.  This  makes 
Tefk>n  quits  a  bit  ^^er  to  work  with,  at 
least  at  1 0  GHz.  Choose  your  board  ma- 
terial carelufly. 

The  cor»verse  is  true  when  the  fre- 
Cfuency  is  reduced,  say,  to  1296  MHz.  An 
amplifier  constructed  on  G-10  (E^  =  5) 
and  Teflon  (E|.  =  2.5)  tends  to  make  eir- 
OMtry  targe,  as  we  stated  before.  In  litis 
case,  with  G-IO  matehal  at  1296  MHz,  a 
single  Stage  stripline  design  would  be 
two  inches  wide  and  four  to  fwe  inches 
long.  Wilh  ceramic  this  would  be  reduced 
to  less  than  one  inch  wkle  and  about  hvo 
inches  long.  This  is  quite  manageable 
and  standard  soldering  can  be  em- 
ployed.  Wrth  Teflon  PC  board  material 
bulk  components  such  as  adjustable  ca- 
pacitors and  above-bc^rd  inducto/s  can 
make  Teflon  a  good  choice— rt  all  comes 
together  in  one  simple  statement.  Use 
what  you  have  and  make  logical  choices 
to  maintain  PC  board  circuitry,  particular- 
ly stripline  circuitry,  small  and  workable 
to  your  application. 

Make  use  of  the  engineering  program 
PUFF  I  described  in  the  May  1992  issue 
of  73  Magazine,  This  program  will  give 
you  some  very  good  design  information 
not  only  for  amplifiers  but  for  generating 
filler  designs  as  well.  I  doni  know  what  I 
would  do  without  it.  PUFF  Is  a  very  pow- 
erful tool  in  engineering  circuitry  from 
stripline  techniques. 

Well,  that's  it  for  this  month.  If  you  fell 
we  left  out  the  2  meter  filter  tor  your  HT, 
well,  we  did,  but  I'll  cover  some  or  those 
designs  neirt  month,  I  will  gel  Into  some 
simple  effective  ones  and  some  inexpen- 
sive types  that  work  quite  well.  As  al- 
ways, I  will  answer  your  questions  con- 
cerning this  and  similar  topics.  Please 
send  an  SASE  for  a  prompt  reply.  73 
Chuck  weeiGE 
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Figure  4.  1540  MHz  interdigitat  Mer  with  sjx  adiuslabie  eiemenlB.  This  filtm  has  20  MHz  bam^ss  6  3  d&  points,  insertion 
kfss  is  0.4  0&.  A  J/2  wavelength  hairpin  sftoivn  for  comparison. 
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BUY  VALUE  PRICED,  INNOVATIVE  HIGH  TECHNOLOGY 
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HF600-QSK  LINEAR  AMPLIFIER 

Tabletop  Amplifier  with  WARC  bands  &  optional 
QSK,  850  W  most  bands,  1,250  W  PRP  output. 
Price  ....  $1,^9,  NOW  $1,350  delivered  in  U.S. 


TR-50  Watt  compact  TRANSCEIVER 

CW/SSB,  compact,  3  Band,  8  pule  filter. 
AC/DC  input  voltage.  50  Watts  CW/SSB. 
Price  ..(pick  any  3  bands,  1.8-30  MHz).,,  $699 


VECTOR  500  AMP,  HFT-1500  TUNER 

A  great  combination.  4  x811A  Linear  with  a  likW 
Antoina  Tuner  &  new  tieavy  duty  Roller  IndiKtor. 
VfectorSGO S899  IffT-ISGO $399 

r 


SWITCHING  POWER  SUPPLY 

Compact,    30    Amps.    PS400 $225 

LINEAR  SUPPLIES,  21  A.  cont,  30  max 
PS.30VM  metered..$199,  PS30F....$I79 
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FILTERS  AND  DUMMY  LOADS 
A  wide  range  of  HP,  LP  Filters  & 
Dummy  Loads  from  40  to  2,500W, 


PM-3000  True  PEP  WATTMETER 

Microprocessor  based  Analog  &  Digital 
displays  with  variable  hold  times. 


300  WATT  ANTENNA  TUNERS 

VC-300   Basic  Tuner  ,..$12<J..NOW......$I19 

VC-300DLP  With  D.L.  $J49;  NOW ....  $139 

VC-300D  With  Dummv  Load  & 

Digital  Bargraph §185hNOW,.„„$175 


Vectronics  Corp.  Inc. 

31  Estate  Drive,  Scarborough,  Ont.  Canada  M1H2Z2 
Plione:  (41«)  289-4637  FAX:  (416)  289-4638 

ORDER  FACTORY  DIRECT 
SHIPPING  IS  FREE  IN  USA 

Call  us  Toll  Free: 
1  (800)  267-5354 

ASK  FOR  FREE  CATALOG 
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R^fla  f,  7)J0  carmcteii  sctmmabc  diagmm  ot  the  PackelMBC  Modem.  Changes  are  to  the  7x0  and  RxO 
wmtg,  pift  numtefs  on  tfw  amnectofand  ttw-Z5vott  cofwmctioas.  Note,  however  that  everything  exc^  the 
loop^cklostwMwt^asongimnymiBtL 
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Packet  on  the  Mac" 


Refer  lo  ti>e  above  anicle  on  page  B  of 
tie  Oclober  1992  issue.  The  Jollowing  cor- 
reclions  need  lo  be  made: 

1}  The  jumpers  were  nol  shown  on  the 
parts  placernent  diagram  for  the  modem. 
See  the  corrected  diagram  in  Ftgure  2. 


2)  The  bit  asserted  sense  ot  the  TxD+ 
and  TxD'  lines  Bi^  the  same  as  their  name, 
not  the  opposite  as  slated  in  the  artade. 

3)  See  Figure  1.  for  the  corrected 
scJiemalia 

Nate  Jiowever.  that  the  modem  will  still 
work  fine  for  packet  as  onglnally  wired 


Ftgum  Z^  Ihe  cornsvt&S  parts  placement  diagram  ot  the  PacketMac  MO' 
dem  showing  thejumpBr  wires  BS  weil  as  the  new  pad  assignments 
(shown  in  red).  Usng  these  new  pad  assignments,  just  follow  the  wiring 
hookup  chad  in  Figure  4  in  the  odginaf  article  for  the  proper  connections. 


swapping  the  wires  on  the  m»li  DIN-8  Mac- 
intosti  cabie  where  i1  attaches  to  the  T)tEH 
9nd  TxD-  pads  on  the  rnodem,  You  could 
atso  ctiange  the  modem  by  swapping  t!ve 
wires  going  to  tfie  RxCk  ai>d  RxD-  pads, 

4)Co-auitior£:  T!ie  seel  ion  on  SoftKiss 
was  written  by  Aaron  Wohl  N3L1W.  Aaron 
can  be  reached  at  6393  Penn  Avenue 
#303,  Pittsburg  PA  15206.  The  section  on 
Savan!  was  wrlUen  by  JJm  Van  Peursem 
KE0PH. 


stnce  the  NRZI  enco<IJf^g  asseits  a  bcl  by 
changing  stale,  it  does  not  matter  il  the 
state  slarts  hi^h  Of  low,  The  only  indication 
that  a  rBverBal  exists  is  that  the  characters 
received  during  a  loopbacM  lesl  are  the  'In- 
verts" of  what  was  sent. 

The  modem  can  be  fixed  by  simply 


COLLINS 

l^SU  •  Ifi  I-  ^H  •  m^J-  522  •  m  !^  SB  •  755^i^*-  S3fl 

iTBnT  Fnt  trtwitiewn'  Mi^mnum,  Mp«W,  hiktiM  Diwdjjmj  IwM  (fir  rifl  Up     i/Ul 
Tl  Rf  b^  W  KWM  2/ A,  37$-  &  3SL^1 ;  AUlwrfk  VM^^bi  i  HA  May      UM 

Punpf  M«lvrii  N«iw  Mantn  ht  muir  all  CoUltll  wtfUipmahT.  ASh. 

Pamtz{\ii,i    i|iii>|,-|  hii'idi   limlkviBh  fj^lilnl^fl'Sifnv,  Uid'rlEI  lrH4flMi/?!i(I..Sl.JanM 

tmm  tv4v   '',  1 '«  >  -  Ul  rS:    :?&$-  tit  i  I  t^-'i  powai-  $r.ti:    S I  Of -J  MMiAnttBcv  UlH 
HmtaMi  ibhjbrfe  MU^  -Bi,    AC  3103  SfMch  rtvK«*w  ^^SOk  MO  He  CW 


8i377  -  3CX1500AT1 


"Htmt  iMIfniiAoBvCvmii 


fim 


IWdlviduatiy:  $49S  «9dK         (2-6}  $4&0  p-Z4]  S4?B 

Mrtctwd  Pairs     S 1 039  per  pa  ir 


ntri 


lasi,  I2W,  7K.t  rss.?.  ?5ii. 

?55.3A.  75S3(,    javj  JmqU  I  oi*d  J-    %9^  t*»fc*i  tMhJ. 


FLYER  6A      r*diie*d  ta 


DOORKNOB   CAPACITORS 

HT39      SODpf         I  iky 

iirsr     aspf     iskv 

i^^*^         HfJ7     MOpF 

HI57   tOOOliF 
HII7  TSCOpf 


23difipi         tW 
l^ofnpi        im 

llqitipl 
i  WHItpifr 

5  1aiifpt 


Send  a  ^tntcuid  Prilh 
iHAllittit  Inta  ta  tww 

fcir  111  til^fch 


liikv 
lAv 
ISrv 
I3W 
13^ 


$39 
S30 


HI51 

Km 

KT$1 
HTSi 
KtSl 

HtiS 


iooof# 


MINIATURE  DQOIt KNOBS  VtftTH  VtiiUE  LEADS 
HTJ5      NfQ       IpF        Sl^       in        HW5      NPO      fipF        j|v 
HTJIS      NfO      3pF       5bv      }U       HTIS      Nl>0    lOpd^       5kw 
HtSS      NPO      5pF       5Lv      t  ( I        HTSS     K750  iOpT        5bv 


|1J 
111 

113 

m 
$11 


Every  Tool  Box  Needs  Onel 

Voitiobb    poriablo  tttterDriginal  ccni  ovar  $lQO, 
Ewn  indtcsieslrQciuency,  4D0Hx^  50H2  ardOHf, 
Vclibg»  1  1 5, 220, 2  50, 440  &  500  will 
iPafiiKiiHmllyatt^d^^pebpislBraon  bod' 
plim  4mf  cm  ba  snoppod  irda  miiir  tcip  Id 
cruivi  i^  fni«ng  lnond  lor  wJtags  jneodtngt-  Aiio 
,.     ladkci^i  PC  potoftly        Fort  f   KHM^  1 0 1 . 

3  or  mtiT*  ortlv  So*9& 

DIAMOND  ANTENNAS  *  Gopd  pncei  toci  _ 
RCA  APTi     A  Uf^  left  in  il^ock.  Don'f  pp>&^  ihfim  up! 

Avallabl*  with  now  |S225|  or  umi  moniror  (Sl45||[ 

DRAKE  R-a  Receiver  l^lroducfejry  prtc*;  S^WO  Delirtf«j  in  US 
SG*a30  SMARIUNER  SGC'iAutomohcAf^iwflftaTyne*^    S4^9 ' 

MICROWAVE  COMPONENTS 

He^-yt  ^^mgunk  0  2  1  ^  4GHi;  It  t  /2*  bng,^  ulwr  ifiufW, 
r«iibM4  ri,^lMt  wttitlt,  1  '^/B^ig^MM*  flange  S7$  «a 

Mtai-Orcuih  MD(Bt-'n=M^2  406  1'  DC  JOOwSaM^s^Ill 


FERRITE  Sptff  Beads  INIERFERENCE  REDUaiON 

Bvada  Qro  aplit  4n  he Jvet.  Ctamp^  around  WKa/ttA^B  and  dwliai 

off  ttnwonied  Jnlerferenca  ham  obtosl  Gfty  radio  ironsfnltten 
FihuptolM'ccabkivocdge      $3.45/ser  >   5  ae^s  /£16 
Fihviph>3/a"cabJc.Ai/iifi«a9e$4.95/jer  '   5  seh  /$23 
Fill  up  to  t  /2'*  cpye,  no  cage     $4.35/act  ■    5  Mti  /SM 


fNTf GItMED  -  rC$ 

STOCK  ttlOIICTIOM  5AIE/    CLEANIViO  tfOUSEJ 

Send  $4*  for  BIG  LIST 


t*ilci«adcdMiih 


CIGAR  -  PLUG 
ADAPTERS 

*  HfAVYOUTYEgi} 

*  3AG  IWM  HlS^md  1 

*  inolcfed  IB9D  pigtoS  cod 


SKVSeoth 


ln-l«ne  — -.    — 
f  US£  HOlDStS 
"  FSifpkfig^b 

50e  m/$4 


*««««** 


••    NEW  ADDRESS 

1502  Jones  St.    •    Omaho, 
402-346-4750    •   fax:  402-346-2939 


Cartoksg  fl  ^rc  L  j,€-z 


■dm*  Omm.Q00^ltaw6€tfJ^i^  mtemoM 
mj^        Afi  1  AO  «k4^4Ki4t  ^pp.na    I-:.    ...1  hguf»30t  par  b  b?^lfci,  |1ij'-3Imc^S4 

MC.  AffiflJttD,  checki,  Coih  On  Dtlivery  [IJP5  o^ly,  add  lA]  ot  wire  frnnifif. 


Surplus  Sales  of  Nebraska 


=iRI    ISf  WBBElK/m  I 


kN 


VIDEO  I.D.  BOARD 


^Custom  Graphics  with  your  Call  Sign 

'4  Screens  (2  Hi-res/2  color  bar) 

■1 2  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Uve 

Camera  Video 
-Built-in  Automatic  Sequencer'Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Cait  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T,R.  77  •  Findtay,  OH  45840 
{419)422-8206 


Wif&i 


aXTtOMCS 

1ZS36  T  ft  ?7 


CIBLVB-ViniC 


KAeHLV 


i 
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CIRCLE  8  ON  ftEADER  SERVICE  CAR6 


NOW  YOU  CAN 
AFFORD  1HE  BESTl 

Englnodred  for  th«  Ham,  tht  f1n««t  fri  Crank-Up. 
Free-Standing  or  Guyed  Towera  ia  from  TrI-Ex.  ror 
over  30  years,  the  INDUSTRY  at  and  a  rd -backed  with 
Defenaa  and  Aeroapace  tochnokigy. 


MW  SERIES 

Self-supporting  when 
attached  at  first  section  - 
wiN  hold  normal  Tri-Band 
beam:25'.  33\50',  and 
65'  heights. 

W  SERIES 

Aarodynamic 

towef  destgned 

to  hold  9  sq.  ft  in 

a  50  MPH  wind  at  36'  and 

Si" 

heiahts.  ST"  tower  rated 

fori  ^,  ft 


LM  SERIES 

"W"  bracse  motorized 
tower.  Holda  larae 
antenna  loads.  Models  at 
37\  54\  and  70'  heights. 

TM  SERIES 

Tubular  construction  tor 

larger  antenna  loads  at 
/O'!  90' and  100^  heights, 
Fr&e  standing,  with 
molonzed  operation. 


TO  ORDER  CALL 
aoO-328-2393 

TECH  SUPPORT 
209^51  -7S59 

FAX*  209-651-5157 


TOWER  CORPORATION 


7l€S  RaamASttn  Avi. 
V««iB,CAS3291 


Quaiify  SmjCturBs  Sfrroe  ^954 


Our  Best  OsdHascope  Value 
Ever.,. 


MILITARY  HP 
AN/USM338 

Ruggedized 
Oscmoscope 

(Same  as  HP*1707B 

Opt  300) 

-  Port.^  Scun:«s:  1ia230VAC 
{4&400Hz)ar11^38VDC 
Hns. 

•  VerycafSedior:  Themiliiary 
£pectSed  Ihal  Uiis  unit  have  a 
SO  MHz  BancMrtdth.  but  it  normaly  meols  the  spdcs 
of  Hie  1 707B  {75MHz  Bantlwidlh) 

-  Time  Bases:  Both  regular  and 
delayed  sweep  induded 

^  W^elg»l&  £7  pounds 

-  F  nont  dDver  iiduded 

•  GralEiJe6)(lOcm 

-  CHTl5hVpo6taocelefated 
P31  phosphor 


Military  Paid  ^3360 
Tucker  Bargain  Price 

$ 


i  u  Order  CalL  W  rite  or  Fa\: 

NaHimiil:  800-527«l442  ♦  In  lexas;  8(M)-749-4M2 

Lmah  214-.^4X.HHlm♦  Fax:   214-348-0367 

1717  Reserve  SL  -  ( Jarland,  TX  75042 

TUCKER 

ELECTRONICS  &  COMPUTERS 


Coll,  Write  or  Fox  o  Request  for  Our  All  New 

BoraQln  Hunters 


CrnCLE  217  OH  nEADOT  SERVICE  CARD 


22  OH  READER  SERVICE  CAR1> 


ACCURACY 


PERFORMANCE 


1 0  MHz  Oven  Oscillator       9  X  S14  ^  i  - ; 
10  Hz  to  1.2  GHz  .1  PPM  ACCURACY 


50  Hz  to  51  Z  MH£ 

1  PPM  ACCURACY 

TCXO 


5»A  X5X  TVi 


ALL  MODELS  HAVE  1  YEAR  WARRANTY 
OptiansI  factory  Installed  rechargeable  battery  p^k  avaiUbfe 


m^VBf  cfl«rge 


MODEL     pmcn 


D500       ft  49  §5 


D613 


D51D       %Af9m 


Of  200       $2dSBS 


J^ftEOUEHCY 
HAUGE 


50  HX'512  MK; 


SOHj- tO^«z 


W  Hi*i2  GHz 


10  M^  12  GHf 


ACSUMCY  QVEH 
TGMPCIIATyfiE 


t  PPM  17*  35*C 

TCXO 

TIME  BASE 


OJ  PPM  3ir«4Gnc 

PB0POR7I0NAL 

lOMHf  OVEN 


HEAD 

OUTS 


SENSrnVITT  TYP 


^'Hri£«^m    1    ^ykj4^UHf 


15  to  «  fc*V 


n  10  90  MV 


iSloSOMV 


20W  SOMV 
5;>iir  lOOIIV  w  1  GHf 


SrM  30  MV 
to  450  M*^' 

?0  ii,  »  MV  t 


POWER 

REO. 


B-13  VOC 
300  MA 


AC- 12 

REO  FOfl 

IID  VAC 


S.t5  VOG 
500  MA 


FOR  DEAL£li  LOCATIONS 

OR  PHONE  OFfOEFiS 

a00'B54-l5S6 

B560  f^rodLcclion  AwtfiMi* 

S«ri  Oiego.  CA  92121 

CaMfomiA  Call  fiig-Sre  ?l7t 

Telf»»  •697120— OATAMAX- 103 

EXPO^TTAGENT  MAGNUS 

3500  Devon  A««nu« 

Chtcdgo.  JL  60659 

31^679-6070 

Te  ?03  MAGNUS  CGO 


AG-12  AC'ADAPTBfl  $a  95 


T-1200SNC-BASE  zr  ANT  $8-95 


BAC1?$34&5        BAC5    $39  95 
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Hamsats 


NumE>ef  1 G  on  your  Feedback  card 


Andy  M^cAilist&r  WASZtB 
t47U  Knighlsway  Drive 
Houston  rx  77Qd3 

Korean  Star  In  OrbUj 


Jyst  alter  ^300  LTTC  on  Augusi  \Qlh,  a 
new  arrmieur  racto  salellile  was  send  lo  spaoa 
KJTSAT-A,  now  known  as  Kitsal  Oscaf-23. 
bfDughl  anolher  success  lo  fhe  hamsal  com^ 
murily.  CXx'  congratufataofis  to  the  Umversiiy 
of  5un«y  team  m  En^rvj  ajidtid  Koi^eri  Ad- 
vanced InstiiLfle  of  TechnoSogy  (KAJST).  The 
proieci  manager  br  the  paylisad  was  Jeff 
Warcj  GO/KSKA.  Jefl  has  be^n  ejctreirrely  ac- 
tive with  ihe  Surrey  group  For  sevej-al  years 
and  IS  now  leading  some  of  the  more  ambi- 
tious programs. 

KITS  AT- A  Incorporaies  many  of  the  belter 
features  ot  iJoSai-Oscap14  and  22,  The 
system  prEjvideS  a  high-speed  (B&DO  &psj 
packet  B^  liom  ortMi  wtih  a  new  and  greaty 
improved  camera  system.  The  satellite  has 
SIM  compulefs  anct  an  array  of  expenments 


Amateur  Radio  Via  Satellites 


to  compfement  tha  amateur  radio  eftvicas.  For 
hams,  though,  great  pictures  from  the  wide- 

snd  narrow-angle  cameras  and  the  Incredibly 
strong  downlink  signals  have  been  a  delight. 
Compiele  details  ot  the  sateltjie  were  de- 
scribed in  Ihe  July  1992  *Hamsats"  column. 


For  these  witii  satellite  TV  dtshes  or  a 
qi^ty  cable  TV  system,  the  NASA-Select 
channei  osvered  the  launch  ol  K<0  23  and  the 
oitier  payloads  sent  !o  space  on  Ananespaoe 
IBght  S2.  TTiis  was  only  the  second  time  an  Ar- 
iane  4  tqcM^  was  launched  with  two  strapnjn 
solid-fuel  t)OC$ters.  The  rocket  is  lypicaJiy  con- 
figured with  more  external  boosters  for  heavy 
communication  satellite  payloads  to  bs  sent  lo 
geostationary  transfer  orbits. 

Uft-oH  was  just  after  dark,  from  Koureu, 
French  Guiana,  Kourou  iS  iocated  on  the 
r»o(theast  coast  of  South  Amenca  jusl  above 
the  equator.  Daytime  Ariane  launches  are 
qtite  speciaoisf.  While  the  rocket  is  begin- 


nirtg  its  ascanl.  inaiation  paneite  peel  from  tt^ 
structure  like  tree  leaves  faiKng  away  in  a 
stroog  wind.  Afihough  the  panels  weie  nol  as 
evident  dunng  the  late  evensng  laLnch  o*  mis- 
sion 52.  Ihe  spectacular  (lames  Irom  Hie  k^ml 
and  soltd  boosters  put  on  qyrte  a  show. 

The  llawless  ccunidown  was  followed  by  a 
perfect  launch. 


ing  Sfystem  recefvef.  The  itSbide  of  any  poi^tl 
on  the  ocean  can  be  accuraiety  measured  to 
within  an  inctt 

Two  atuGiefy  pnsangers  were  sent  with 
TDPEX/POSEIOOM  They  inckrie^  KJTSAT-A 
arfd  afboHier  small  saieHite  almctst  ident»cal  in 
shape  to  KJtsat,  called  S80/T  The  two  smail 
spooecrafi  were  mounted  on  a  large  ring  lo* 


Tor  hams,  though,  great  pictures 

from  the  wide-  and  narrow-angle 

cameras  and  the  incredibly  strong 

downlink  signals  have  been  a  delight " 


NASA  and  Pentagon  represerrtatives  were 
presoni  with  a  keen  eye  on  the  progress  ol 
the  operation.  Future  joint  venlures  are  ex- 
pected. 

TTie  Payfoatfs 

The  principal  passenger.  TOPEX/ 
POSEIDON,  was  a  Joint  fiASACt^S  (lbs 
Frerich  space  agency)  scienillc  pefykiad.  Iba 
satellite  was  buitt  by  Faiic^kJ  Space,  under 
contrad  to  NASA/JPL  (Jet  Piofjulson  Labora- 
tory). It  weighs  2,400  kg  and  has  an  expected 
life  of  five  years,  Dunng  thai  lime  it  wilt  survey 
ocean  circulation  on  a  global  scale.  The 
spacecralt  includes  sophisticated  radar  units, 
a  laser  retrof lector  array  and  a  global  posltion- 


caied  below  ihe  main  paytaad  called  the  AS- 
AP (Ariane  Structure  for  Auxiliary  Payioads). 
The  satellites  were  put  tn  place  two  weeks  pri- 
or to  launch. 

SSO/T  was  built  by  Matra  Marconi  Space 
for  1m  CI^ES  and  was  desi^ietl  le  study  the 
use  of  ttte  VHP  band  from  t37  to  150  MHi  lor 
mobile  communhcalions,  Qn-board  power 
ffvainMff  is  26  waits,  with  an  expedsd  lifeline 
of  oneyesf. 

K-0-23  w^ghs  in  at  50  kg.  substaniially 
l«ss  iTian  TQPEX/POSEIOON.  Ai  launcti,  the 
saieilUe  is  approximately  one  loot  by  on«  tool, 
by  two  feel  talL  The  anticipated  lifetime  is  five 
years.  Stabitizalion  is  achieved  by  a  gravity- 
gradient  boom  and  computer-controlled  mag- 


Pho(o  A  Kft$at-Osc3r  23  was  iaunched  on  an  Ariam  4  wcMel  (Photo  by  C$G  and 
Ananespace.) 
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Photo  B.  The  August  10,  WSi,  early  evening  iaunch  of  KO-23  from  French 
Gwana.  (Photo  by  CSG  and  Anaryespace,) 


BK-Q 


uest 


S*f     4  «  A  ,9  '     MS-DOS  hflni  tU^  iysHum 

I     Fantaitrt  12 


Program  CQllecti 


O  Lan-Link  s^niaL.:,:;^!  packet  program  if  #  vifi  2.0 
Q  LOG-EQF  iiict  NFiTlogger  witti  K^nwocKl  ng  control 
LI  G«oCloch  supers  gray  line  prog  ram-  MEtf  v«ri  4,5 
U  BAND  AID  III  terrific  propagation  forecastar  &  more 
Q  Hyp«rLog  great  logger  wJth  Cluster  &  dg  supporl 
U  PC-THACK  full  color  grop^iics  B8tel1|le/oscBr  tracker 
UCT  v6  14  besi  known  contest  logger  Outitandlngl 
QMAPPER  comprehend! vo  DX  propagation  forecaster 
OHAMCLOCKg^  local  lime  around  the  world  tfiitantly 
□Sy|i«rMorae  learn  or  improve  CW  skrl^s  -  tmlltii 
QPACfCETS  super  ft*  packet  program  from  AustraJ^a 

URF  TOOLBOX  easy  menu  6nvBn  amateuf  ceJculetor 

TO  ORDER  Send  cr^ecic  or  monay  oidef.  apectty  5vs  or 
3^  daks  Foreign  of den  attd  15  slttofiing  Voa/MC  OK 
Texas  rasideiits  add  %%  81  tes  -  fm  30  uay  Werrar^ 

P.O.Box  92877  -  Southiake.  TX.  -  76092 
Wriit  fr  Cill  fir  lir  fit*  itfltfirt  lililif 


MAKE  LEARNING  FUN 

with  the  CODEKEY 1000 
Code  Practice  Oscillator 


r 


—Compact  and  Easy  lo  carry 

—Operates  on  9V  battery 
included 

—Adjustable  Volume 

-Durable  Metal  Case 

—Variable  Sidetone 


$19.^5      TO  ORDER 

+  S3  00  POSTAGE  — C A  L  L 


Mentors 


(718)983-1416 

P0  803f  131646 

STATEN  ISLAND 
N.Y. 10313-0006 


CMCte  4«  ON  READER  SERVICE  CARD 


eiRClC  241  ON  READER  St^VICE  CARD 


BayCom  Modem 


Low  Coat  Pacl(Bt  for  PC  f  Clones 


FsAturfts:  Soflware-fe^ased  PACKET  that  makes  wtjr 
compurer  emufate  a  TNC.  Modem  connects  from 
S«rial  pors  to  RIG  Watchdog  timer  &  reed  relay  PTT 
standefd.  Operates  fropn  iZVDC^  lOOTna.  wall  power 
supply  IficEyded.  Uses  crystal  contmliad  7910  ctiip, 
VHP  and  HF  Lock  A  TX  LEO  incJicalioFs,  Free  copy  Of 
Version  1.20  sotrvvare  fncluded. 


Complete  Kit  Only  . . 

Assembled  &  Tested 


$59,95 
.  $09.95 


CA  Residents  add?  75%  saies  fait.  S&H:  $5.00 

{fn$medji.  Foreign  ofdsrs  ^dd 20%,  FormofBwtQ 

m  prise  list;  send  iegaf  Sfie  SASE  (52€}  to. 


A^A  £ng f fleering       jsl 

2S21  W.  UPalma  iK  *  Anafveim.  CAS2M1  •  T1I-I'S2-2114 


Chassis  Kits 


Cabinet  Kfts 

Assemttied  Cabtn^ 

Stope  Box  fCits 

UHF  &  VHF  Amsima 
Power  Divider  Kits 


Small  sheets  Aluminum  and  Brass 

Chailes  Byers  K3IWK 

5120  Hamiony  Grove  Road,  Dover.  PA  17315 

Phofie  717-2924901 

Dct—en  ePM  irtd  9:30FM  EST.  Eves. 
*DislribtJlor^hjp  AvaflabSt" 


R^k  Shelves 

Rack  EcMpinenl  Cabfriels 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kiis 
Dipole  Hangers 

Other  endosures 


ClftCLE  103  ON  READER  SERVICE  CARD 


CIRCLE  222  ON  READER  SERVICE  CARD 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You'lf  !ove  our  numbers 

$36.95  per  1000 

plus  $3,95  shipping  U.S. 
Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  ink  on  65#  Poslcand  Stock  with  six 
Neon  colors  lo  choose  from:  Neon  Blue. 
Neon  Pufple.  Neon  Lemon.  Neon  Orange. 
Neon  Red.  and  Neon  Pink,  Printed  in  tomcat 
shown,  state  outline  &  k>go  included  at  no 
extra  charge.  {Please  indicate  if  you  want 
ARRL  logo  when  ordering).  Save  the  hassle 
and  money,  order  these  QSLs  TODAY? 
Knowing  you^lt  be  hard  pressed  to  beat  Ihe 
price  while  creating  such  STAND  OUT 
quality 


N90KK 


JIUNIk^OM 

■nUMttm  lie 


Tnr 


-^gr 


?pS|  ^  I 


Send  your  check  or  money  order  along  wflti 
(Printed  or  Typed)  Name,  AcMmss.  (tnciyding 
County),  Gail  Letters  and    Color  of  Stock  to; 

BB&W  Printing 

803  N.  Front  Street 

McHenry.  IL  60050 

Custom  job  or  Ditterent  Stock,  No  Problem^ 
CafI  (815)  385-6005 


T   ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLab's  handheld  TrlField^' 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density^  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magn&fic  setting  (,2  -  lOO  miltigauss.  60  Hz);  identify 
iMiorly  grounded  or  shieJded  equipment,  high  VOT  or 
fluorescent  light  fields,  distinguish  hoi  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  BF/microwave  setting  (50  MHz  to  3  GHz,  .01  to  1 
mW/cm^J. 

Electric  and  magnetic  settings  are  omnidirectionaFr 
measuring  full  magnitude  of  fields  without  ihe  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty; 

AlphaLab.  1272  Afameda  Ave,  Sail  Lake  City,  UT  84102 
Call  (801)  532*8604  for  speedier  service  or  free 
iateraiure  on  electromagnetic  radiation  health  risks. 


RF  POWER 
AMPUFIERS 


NEW! 

4O0 

WATTS 

AVG 
(144-148  M Hit 


Ffn     Poitt    \t  fiirn/Nf 

Mods?      (W]      m    (JlHdBKdB} 


m  MHz 

0503G 

O508G 

0508R 

0510G 

OS10H 

O5&0G 

0550  RH 

05526 

K52RH 


1-5 

1 

1 

10 

10 

5-10 

5-10 

25-10 

2540 


10-50  6 

170  2S 

170  28 

170  25 

170  25 

375'  60 

375  60 

375  55 

375  55 


15/0.6 
15/0.6 

-/- 
15/0,6 


15/0.6 
15/0.6 


LPA 

Standard 

Repeater 

Standard 

Repeater 

HPA 

RepeaG^HPA 

HRA 

Repeals  HPA 


144  MHI 
14036 

1-5 

10-50 

6 

15/OJ 

LPA 

1406G 

25 

100 

12 

15/0.6 

Standafd 

1409G 

2 

150 

25 

15/0.6 

Standanl 

1409R 

I 

160 

24 

H- 

Repeater 

14106 

10 

160 

25 

15/0,6 

Standard 

t410R 

10 

160 

24 

^ 

Repeater 

14126 

2545 

160 

20 

15/0.6 

Standard 

1412R 

25-45 

160 

19 

-h 

Repeater 

14506 

5 

350 

56 

15/0.6 

HPA 

1450RH 

S 

350 

56 

-h 

Repeater  HPA 

14526 

25 

350 

50 

15/I)j8 

HPA 

1452aH 

n 

350 

50 

-h 

Repealer  HPA 

14S4G 

50-100 

350 

40 

15/0.6 

HPA 

1454 RH 

50^100 

350 

40 

-h 

BepeatefHPA 

29fi  Mlij 

22036 

1-5 

1&-40 

6 

14/0.7 

LPA 

22106 

10 

130 

20 

14/0.7 

Standafil 

221  OR 

10 

130 

Id 

-h 

Rapeater 

22126 

m 

130 

16 

14/0.7 

S^ndafd 

221 2R 

30 

130 

15 

-h 

Repeater 

23506 

5 

220 

40 

14/0,7 

HPA 

2250  RH 

5 

250 

40 

-/- 

Repeater  HPA 

22526 

25 

220 

36 

14/0  J 

HPA 

2252RH 

25 

250 

36 

^ 

Repeater  H  'A 

22546 

75 

220 

32 

14/07 

HPA 

2254RH 

ra 

250 

32 

-h 

R^aterH^A 

440  MHz 

4403G 

1-5 

10 

7-25 

4 

-in 

12/1.1 

LPA 

441UU 

100 

19 

i2n.i 

Standi 

441  OR 
44126 

10 
20-30 

100 

100 

18 
10 

12/1J 

RepsaUr 

^Hsnaani 

441 2R 

20-30 

100 

18 

-h 

Repeater 

44486 

5 

100 

22 

12/1.1 

HPA 

4448« 

5 

100 

22 

-i- 

Repeater  HPA 

44506 

S-10 

175 

34 

12/11 

HPA 

4450RE 

5-10 

175 

34 

-h 

Repeater  HPA 

44526 

25 

175 

29 

12/it 

HPA 

4452RE 

25 

175 

29 

-^ 

Repeater  HPA 

4454G 

75 

175 

25 

12/U 

HPA 

4454fl£ 

75 

175 

25 

-h 

R^aterHPA 

Uii 


MODEL  14106  Wmil  1450e 

XTKiUII  HPA 

Ail  arr:  (roi-fpti)  are  %mm,  al^moOe  wttii  tJy 

artonBDc  T/i^  swttcfvng  ^  PTT  caiiabi^.  The  Deceive 
iveanps  use  6aAs  FET  devices  ra^  at  .5  dB  NF  wflli  -h18 
dBm  3nf  Ofdef  IP  LPA  Standard  and  HPA  amps  are 
intermittent  duty  design  smlabEefor  base  and  mobi^  operation. 
Repeater  amps  are  continuous  duty,  class  C. 

Amiiliffer  cipatilHtln:  High-power,  narow  or  vvideband: 
100-200  MHz,  225-400  MHz,  1-2  GHz,  Military  (287), 
Commerciaj.  etc  -  consult  factory.  A  complete  line  of  Rx 
pfearnps  also  availabE& 


RX  Preamplifisrs 

NF   6ilii 
Bind     Mcidfil    (d8)  (dS)  CDnnecttr 


50  MHz 

0520S 

.5 

25 

BNC 

5€MHz 

0520N 

5 

25 

N 

144  MHz 

142QB 

5 

24 

BHC 

144  MHz 

1420^ 

.5 

24 

N 

V 

b   'A 

220  MHz 

2220B 

.5 

22 

BNC 

'^_     \ 

220  MHz 

2220N 

.5 

22 

N 

'li 

m 

440  MHz 

4420B 

.5 

18 

mc 

^ 1 

.  7 

440  MHz 

4420N 

,5 

18 

N 

^i 

b| 

u  mi 

1020B 

.9 

M 

BNC 

n 

12  6Hz 

1020N 

,9 

14 

M 

taisult  yoyr  local  d attar  or  send  direclly  lor  further 
product  information  AIJ  Products  Made  in  USA. 


Jt  $TSTIM$  TEL  (3 1 0|  47S<Q5B1 
P.Q  Iii25fl4§  FAX  (3101  473-1031 
\M  Amtfet  CA  90025 
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rceiic  tofctuer.  Wh&n  depfoyect,  trie  tjoom  is  al- 
most 20  feet  long. 

The  Orbit 

Due  to  the  rnission  requirements  of 
TOPEJyPOSEIDON.  K'0'23  is  in  an  orbit  un- 
like any  other  amateur  radio  satsfliie.  ft/to st 
space  shuttle  missions  have  an  fncEination 
{angle  oC  the  orbital  plane  relative  to  the  equa- 
tor) between  28  and  57  <iegrees  and  an  alti- 
tude of  less  than  500  km.  Most  low-orbit  ham- 
sats  have  orbits  that  take  them  over  the  poles. 
Their  im^linations  are  near  90  degrees  and  al- 
titudes are  usually  iesstharr  1,000  km.  K-0-23 
has  a  66  degree  indinalion  and  an  afiitude 
near  1,325  km,  Most  Northern  Hemisphere 
Btations  will  find  It  different  to  track  because 
the  satellite  doesn't  appear  to  travel  in  a 
straight  line.  The  path  rakes  some  getting 
u&ed  tOj  but  the  longer  access  limes  for  data 
downloads  per  pass  {just  over  20  minutes) 
have  been  great. 

Spacecraft  Commissiortifig 

Only  24  minutes  alter  launcti  KITS  AT- A 
was  ref eased  into  ortit  and  H  hours  later  the 
KAIST  ground  station  HL0EMJ  in  Korea  was 

uploading  software  to  the  satellite.  Many  re- 
porters witnessed  K-0'23  execute  the  very 
first  command  sequence  sent  b^  KAIST.  Up- 
load activities  and  tests  continued  with  few 
protj^ems, 

During  the  (irst  few  da/s,  hams  noted  that 
frie  K-0-23  signals  were  reiativeEy  weak  and 
experienced  severe  fad)n9.  The  satellite  had 
not  yet  been  stabilized  and  only  the  low-power 
transmitter  was  on.  Within  a  week  of  launch 
the  craft  was  completely  stable  with  virtually 
no  tumbling  or  spanning.  The  gravlty-gmdieni 
boom  was  deployed  and  the  TX1  transmitter 
was  activated  with  a  downlink  on  435.167 


MHs  with  1,3  watts  out  fB  kHz  beiow  TXO.  the 

low-power  unit}. 

On  August  Wh,  efforts  began  to  commts- 
sion  the  CCD  camera  experiment.  This  sys- 
tem includes  two  CCD  cameras:  one  with  a 
lens  system  capabfe  of  4  km  resolution,  and 
another  with  400  meter  resolution.  The  cam- 
eras are  connected  to  an  S051  microconiroller 
and  from  there  to  two  transputers. 

The  first  image  was  teken  at  1740  UTC  on 
August  19th  while  the  satellite  was  over 
Antarctica,  Satellite  control  I  ers  were  delighted 
to  see  an  excellent  picture  ot  the  edge  of  the 
earth  showing  cloud  formations  with  an  inter- 
esting lighting  effect  caused  by  the  low  sun 
angle,  Some  software  bugs  caused  dropped 
frames  in  the  transputer-to-OBC  {on-hoard 
computer)  path,  thus  corrupting  later  shots, 
but  the  system  is  currently  proctucing  excellent 
views  with  both  wide-  and  narrow-angle  cam- 
eras. Due  to  the  orien-tation  ol  the  satellite,  the 
cameras  are  always  pointed  earthward. 

W<irking  K-O-23 

Kitsafs  uplink  {145.900  MHz)  and  down- 
link (435,167  MHz)  both  use  AX.25  FSK  at 
9600  bps  for  normal  operations.  A  typical 
earth  station  has  100  watts  ERP  {effective  ra- 
diated power)  on  the  Uplink  and  a  sensitive  re- 
ceiver on  the  downlink.  Antennas  range  from 
omnidarectional  turnstiles  to  circularly- polar- 
ized yagis.  A  slightly  modified  TNC  {tenntnal 
node  controller)  with  modem  disconnect  head- 
er, a  9600  bps  modem  and  a  PC-type  comput- 
er running  "PB"  software  complete  the  sys- 
tem. Any  station  correntfy  active  on  U-0-22 
can  work  K-0-23. 

Information  on  the  components  that  make 
up  a  UoSat  or  Kitsat-ready  station  can  be 
found  in  the  October  1991  and  December 
1991  "^  Ham  sats"  columns.  In  addition  to  the 


MULTIPLE  REPEATER -LINK- REMOTE  BASE 

CONTROLLER 

Finally  a  co  ntro  Her  that  h  as  solved  control  and  a  udio  interconn  ect  problem  s  between 
multiple  radios.  Your  radio  system  can  grow  to  multiple  sites  and  stretch  for  huodreds 
of  mtles  -  at^d  ye!  any  radio  can  be  tiiUy  controlled  from  any  designated  input. 


Port  1 


F&riZ 


Port  3 


Pisit4 


Fort  5 


Von  6 


Port  7 


Il«P«ijitvr 


l.tllk  I 


l>Hjplrx 
Link  2 


Base  2 


I 


Base  3 


RBC-7aO  Repeater  Centrellcr 


AytupaLcjk 


V^ice  TelemelJ^ 


ASCJI  Lnlrristn 


I 


Fromr  Panel 
DTMFI>ad 


Thfi  RBC'7fjO  kepeater  Contrnller  is  (Jcsigned  to  suppon  Rapyitter  syi^tems  tliai  require 
muliipl^  ranjios  ctMinectcd  mgcther  at  a  site.  Thfi  RBC-7nO  utilises  a  true  7  jc  7  audio  matrix 
switch  which  ailyw^  several  con v^ rest tions  be i ween  ports  ai  the  sanie  rime.  Tn  the  ilLusiration 
above  the  733  model  is,  supporting  a  Repeater.  3  Duptexed  Links  to  different  site$^  and  3 
Rtmttte  Base^i.  Uiing?itmplc  toirimandii.  austrcoultl  flc  the  Rs:pearKr  and  a  Remote  Base  to 
one  l^inli^  while  the  other  Links  arc  cruTninunicatiiig  thrt^ugh  your  site,  holding  separaLe 
conversations.  Or,  connect  all  of  the  ports  logether  -  like  a  bijg  party  line  if 

Several  modeb  iirc  available  and  jire  sctftware  configurable  to  support  up  to  3  Repeaters,  5 
Du  p]  exed  Lin  k5,  and  4  R  e  m  ote  Bases.  A  group  or  dub  can  start  with  the  basics  and  exj^a  nd  [  hq  ir 
controller  anytime  by  simply  adding  boards  and  software.  Free  sioflwart  upgrades  ftir  one  year 
after  delivery,  Finally,  a  real  cntiiroller  for  the  Linked  system  operator ! 


Multiple  Independent  Repeater  control 

Lip  to  S  Duplexed  Links 

Up  to  4  differeiU  R£inot«s 

Regarded  Naluriil  Speech  Tel^m^try 

Pro^raniniable  Macros 

Connect  /  Disconnccl  multiple  Port^ 

[ntemal  Receiver  Squelclt  processing 


Easy  servicing 
lni«rgrat^  Autopatch 
Ejcpand  si  ^n,v  time 
Progranimable  Scheduler 
+  l*^v  to  +  14v  Suppiy 
Standard  5  J5"  Rack  Mf^unt 
Car  d'Cage  design 


PaLomar  Telecom^  Inc* 

300  Enterprise  St.  Suite  E  •  Escitnd i do.  Ca.  92425  •  (619^  746-799$  «  Fax  (619)  74^1614 
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several  devices  described,  a  new  9600  bps 
modem  kit  has  been  announced  by  TAP R 
(The  Tucson  Amateur  Pacl<et  Radio  Corpora- 
lion).  Kits  are  available  from  TAPR  for  $70, 
Since  ihe  iniiial  reteasa.  several  bugs  have 
been  found  and  corrected.  The  July  1992  is- 
sue  of  Ihe  "Packet  Slatus  Register"  from 
TAPR  describes  the  latest  modrfications  to  Ihe 
board  and  Interface  procedures  for  the  AEA 
PKee,  AEA  PK232MBX.  DRSI  PC*PA  and  Iha 


TAPR  TNC' L  The  instruction  manual  with  the 
kit  describes  the  TWC-2  hook  up. 

Estperiencing  is  believing.  Digftai  corrtmu- 
rilcations  via  satellite  at  9600  bps  worths  ex* 

ceptionally  well.  Acttvifies  that  are  tedfoys  at 
1200  bps  flash  by  at  9600.  Messages,  pro- 
grams and  images  can  be  downloaded  and 
uploaded  with  ease.  K-0-a3  has  added  anoth- 
er fine  satellite  resource  to  the  hamsat  com- 
mynity, 


Hi ls»t 
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Photo  C.  Ihe  first  image  taken  by  KO-23  used  the  wtde-angte  camera.  (Received 
and  formatted  by  NK6K  and  plotted  by  KB5UST) 


Photo  D,  Wide-angfe  view  of  the  southern  Africa  coast  as  seen  by  KO-23.  (Re- 
ceived and  formatted  by  NK6K  and  plotiGd  by  KB5UST) 


MA  IMMAB 

Cd  R  t  r  n  E.  (    &  ii>«'  t  D  h*a 


1 


^  J 


n 


Photo  E.  Narrow-angle  camera  shot  of  the  southern  Africa  coast  from  KO-23. 
(Received  and  fofmatt&d  by  NK6K  and  plotted  by  KB5UST.) 


Why  buy  a  TNC? 

PCHFFAX+PCmW 


SPECIAL  COMBINATION  OFFER 


For  a  Jirrsited  time,  if  you  o^der  PC  Hf  F'AX  $B9  {see  our 
otfief  ad  m  this  issue),  you  can  add  our  new  and  irnproved 
PC  SWL  3.0  for  SSO.ofo  instead  ot  our  regular  tow  price  of 
S99.00. 

PC  SWL  contains  the  Hardware,  software,  instructions 
and  frequency  Eists  needed  to  allow  you  to  receive  a  vast 
variety  of  digiiai  broadcasts  transmitted  over  shortwave 
radio,  All  you  need  ss  any  IBM  PC  or  compatitJie  computer 
and  an  SSB  shortwave  receiver.  The  product  consists  of: 
Demodulator 
Digital  Signal  Processing  Software 

200  Page  Tutorial  Reference  Manual 

World  wide  Utility  Frequency  List 

Tutorial  Audio  Cassette  with  Samples 
PC  SWL  automat ica II y  decodes  Morse  code.    RTTY, 
AMTOR.  SITOR,  HAVTEX  and  A&Clt. 

PC  SWL  lets  you  lune  in  on  world  press  sen/ices 
meteorological  broadcasts,  nam  radio  operators,  coasial 
shore  stations,  aviation  teles  and  Tiijch  more  digital  action 
on  til e  shortwave  bands.  Why  pay  for  another  expensive 
box  when  a  simple  interface  and  your  PC  can  do  the  tob'' 
ADVAMC6D  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentations 

Auto  Calibration  and  Code  Recognition 

Continuousfy  Tunable  Filte4'  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sen3itlv^ty 

Unattended  Capture  and  Printing 

Integrated  Text  Editor 

Integrated  Log  and  Database 

Shell  to  DOS  applications 

Seamless  Integration  with  PC  HF  Facsimife 
Call  or  write  fer  our  complete  catalog  of  products, 
Visa  &  PWasterCard  welcome . 


Software  Systems  Consulting 

61 5  S.  El  Camino  ReaL  San  Clementa.  CA  92672 
Tel: (71 4)498-5784  Fax:(71 4)498-0568 
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Say  you  saw  it  in  73/ 


Portable  Power/Charger 
Only  $  79.95* 


-Multi  Output  at  3.  6,  9  or  12VDC 
'  Gfiange  from  AC  or  12vdoeource 

•  Automatic  shuloff  at  full  charge 

(12v  recharge  le&s  than  3  hrs) 
"  Built-in  Voltage  -  Charge  Meter 
'  Sealed  lead  acid  6.5  AH  baileiv 
'  Supplied  with  12  VOC  cigarette 

plug  and  UL  listed  AC  adapter 
-  Wejght:  8  lbs,  LWH:  7"^  x  4"  x  8" 

*  Great  power  for  Field  Day^  Contests,  MobEie.  HTs.TV, 
RV,  cellular,  camcorder,  T2v  vehicle/  boat  starter,,  and 
aJI  ol  your  indoor/  outdoor  portable  power  needs  ! 


Window  Mount  BWM-1 
Only  $13.95* 


Get  your  rubber  duck  outsi:de  with 
the  BWM-1  Window  Mount.  This 
handy  mount  clips  over  your  car's 
window  and  lets  your  antenna  get 
out  and  above  I  he  car  roof  giving 
you  better  range  into  your  local  or 
distant  repeater.  High  quality  BIMC 
to  BNC  connector  cari  be  used  or 
your  own  coax  or  with  opUon&f  6' 
50  o^m,  Model  BG  6-174  Cable,  priced  at  only  $  1 0.95* 
Yoii  can  buy  both  the  mount  and  the  6'  cable  for  $  23. 00"" 
(c&h!&  and  antenna  shewn  in  photo  are  extra  cost  options) 


'prices  do  not  include  CA  sates  lax  or  shipping  &  handling 

Add  $2.50  SSlH  per  order  ■  Master  Card  S  Visa  weicome 

Send  for  our  monthly  flyer  on  radio  and  computer  specials 


Trionics 


PO  Box  1434 


Rancho  Cordova,  CA  95741 
Phone/ fax:  (916)  366-7408 


AMSAT Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  globe  today  to 
participating  in  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  availabie  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state-oMhe-art  satelites  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio.  Most  of  all.  we  provide  our 
members  with  an  impressive  array  of  member  benefits  incfuding: 

•  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS. 

•  An  extensive  network  of  volunteers  to  provide  you  local  technicai  assistance. 

•  The  4MSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 
Amateur  Space  program. 

It's  Fun!  It's  Easy!  It's  Exciting! 

JOIN  TODAY.  For  more  information,  call  or  write  for  your  free 
information  packet.  Or  $o.nd  your  dues  now\  check  or  charge:  $30  U.S., 
$3  6  Canada  /  Mexico,    $45  al  I  else.    ($  1 5  tow  a  rds    the  A  MSA  T  jo  u  rn  a  L ) 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  (301)  608-3410 


tELIMINATE 


CIRCLE  1 10  ON  IfEADEH  SERVICE  CAflO 


NI-CAD  BATTERY  PROBLEMS! 


VfSA 


*fli>5tpTC?l'^ 


Chk..  M.O, 

(FL  add 
sales  tax) 


Each  Unit  Only 


«44.95 

S  Si  H  Inducted 


\ 


WITH 
THE 


DECHARGING  SYSTEM 


READY-PAK  JR.  restores  NhCods  to  their  "FULL 

CAPACITY"  by  properly  decharging  cetis  and 
packs.  Automatically  stops  discharge  at  proper 
level  then  balances  and  equalizes  cell  voltages! 
For  AAA  thru  D  cell  groupings,  or  packs  which 
are  between  70  MaH  and  1200  MoH.  HTs, 
cellular  phones.  RC  hobby,  metal  detectors. 
cordless  phones  and  tools  etc.  all  use  Nl-Cads 
,,,get  em  bock  in  shape  with  READY-PAKMJ 

-  MADE  IN  USA  - 

EACH  UNIT  COMES  WITH  THESE  CONNECTION  SYSTEMS: 

Alligator  clips.  9v  battery  snap,  and  Adjustable  Veicro 
system  to  fit  all  X-ceiver  and  cellular  flat  pack$- 


CREDIT  CARD  ORDERS  ONLY! 

1-800-392-8374 

24  Hrs,  7  Days 

FAX  (904)  562-8209  (P.O.  #  only) 


CAMCORDER  OWNERSI 
ask  about  READY-PAK  // 

for  6v,  9.6v  and  I2v  packs 


CHOOSE  FROM  3 
MODELS! 


Original  Unit 

for3,6.4,8.  6.  7,2Volt 


Low  Range  Unit 

for  7,2,  8.4,9.6.  10.8  Volt 


Nigh  flange  Unit 

for  9.6.  10.6.  12,  13.2  Volt 


p^  elecTbonics 

237  Pond  Pine  St, 

Taliohassee.  FL  323 1 0-908 1 

For  More  Information; 

8  am  to  8  pm  EST  Mon-Fri 

(904)575-1207 


CIRCLE  lee  ON  HEADER  SERVICE  CARD 
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Ask  kab^ 


§19 


Number  17  on  your  i=^e<Jback  card 

M 


The  Tech  Answer  Man 


MictiBet  J  Geier  KB  tUM 
c/o  73  Magaztne 
70  RouiB  202  Noah 
Feiertx}fough  NH  03436 

Micro  Power 

This  nrtontr^  we're  going  to  esfptore 
micm  power.  No,  not  ORR  I'm  lalktng 
about  the  microprocessors  which  are 
ihe  brains  of  iusi  about  atl  of  our  gear 
these  6a.ys.  Sure,  yoy  know  wtiat  Ihey 
do  for  you,  but  how  <lo  they  do  it? 

Just  A  Bit 

t  doubt  there  are  very  mar^y  hams 
out  Iher e  who  have  rx)  kiea  what  a  mn 
cmprocessor  (let's  call  it  a  ^micro")  is. 
Just  aboul  afl  of  us  have  had  some  ex- 
perience with  desktop  cofnputers.  and 
many  of  us  have  the^  in  our  shacks. 
And  j(  you  have  a  compaief,  you  kfiow 
what  bits,  bytes^  ROM  and  RAM  are. 
so  I'm  (Wt  going  to  write  an  entire  corn- 
puler  primer  here,  But  what  does  that 
mystenous  little  micro  in  your  walkie  or 
HF  rig  liave  in  common  with  your  PC 
ck>ne?  Well,  more  than  just  a  bit. 

In  fact,  several  bits!  While  your 
desktop  machine  reads  and  writes  to 
disks  and  outputs  characters  to  its 
screen  and  printer,  the  micro  In  your  rig 
reads  the  radio's  knobs  and  bultons 
and  writes  to  the  display  screen.  It  also 
outputs  conirot  signals  to  the  frequency 
synthesizer  which  puts  your  rig  on 
winatever  frequency  is  shown  on  Ihe 
display.  So,  how  many  bits  does  It 
take? 

Well,  desktop  PCs  typically  use 
eight  or  more  bits.  Why?  Because  It 
takes  at  least  six  lo  represent  all  the 
upper-  and  lower-case  characters.  If 
you  raise  two  (the  number  of  possible 
bit  Slates— on  and  off)  to  the  power  of 
the  number  of  bfts.  that  tells  you  how 
many  possible  combinations  yoy  can 
make  from  those  bits.  Two  to  the  Stsfih 
power  equals  64,  so  you  can  use  six 
bits  to  cover  the  alphabet  and  num* 
bers.  But  just  barely.  By  the  time  you 
add  punctuation,  ''contror  characters 
(so  named  because  they  let  yoL>  control 
Ihe  machme  instead  of  producing  any- 
thing on  the  screen)  and  perhaps  some 
graphics  blocks  and  such,  you  are  way 
over  64  codes  and  you  need  more  bits 
Eight  bits  gives  you  256  characters, 
which  am  more  than  enough. 

So.  why  use  more  than  eight  bits? 
Wei,  for  word  processing,  there's  reaify 
no  point.  But  iof  graphii-s  and  high-pre- 
ct5i>on  math,  having  more  bits  per  byte 
lets  yon  move  more  information  around 
faster  Essentialty.  a  computer "s  archi- 
tecture is  that  ol  a  serial  device  with 
parallel  lanes,  much  like  a  multi-tane 
expressway.  You  can  move  just  as 
many  cars  with  two  lanes  as  tour,  but  it 
takes  twice  as  (ong.  So,  many  PCs 
now  use  16  or  even  32  bits. 

In  contrast,  the  micros  fn  most 
radios  use  four  or  etght  bits'  Why  so 


few?  Well,  there  just  aren't  that  many 
Ihings  to  be  coded.  And  speed  is  not 
an  issue  like  it  is  on  the  PC  so.  it  multi- 
ple bytes  are  needed  to  represent  a 
particular  piece  of  Informatbn,  it's  no 
big  deal. 

In  Controt 

Small  microprocessors  with  their 
own  RAM  aiKi  ROM  built  m  are  known 
as  TmjocontnMers  because  they're  in- 
tended  to  be.  used  to  control  things, 
rather  than  to  be  the  centers  of  large 
Information  systems.  You  can  find  %m- 
QTOcontroliers  in  k>ts  of  things,  from  m* 
erowave  ovens  to  VCRs.  and  cam- 
corders to  hard  disk  drives.  The  chtp^s 
architecture  is  essentially  the  same  as 
that  of  larger  systems,  but  the  numbers 
are  smaller  A  typical  mtcfocont roller 
might  have  anywhere  from  256  byt9S 
to  2K  of  RAM.  Yoy  sure  wouldn't  want 
to  type  a  document  into  ill 

The  ROM.  whkih  stores  the  opeiat- 
ing  program,  also  is  typtcalJy  in  the  2K 
to  4K  range.  Small  as  that  sounds,  it 
usually  is  enough  to  handle  a  pretty 
complicated  radioes  (unctions,  fn  some 
cases,  external  ROM  and  RAM  are 
used  to  increase  the  data  capacity. 
Many  HF  rigs  use  multiple-chip  sys* 
tems,  although  some  do  it  all  on  one 
chip.  Most  walkies  use  one  or  two 
chips. 

Take  It  For  A  Spin 

When  you  spin  the  tuning  knob  on 
one  of  today's  typical  HF  rigs,  an  opti- 
ca! encoder  (a  slotted  disk  with  an  ar- 
rangement of  LEDs  and  detectors) 
sends  pulses  to  the  micro.  Its  software 
reads  Itie  pulses  and  changes  the  fre- 
quency  by  rewriting  the  display  and 
sending  the  proper  codes  to  the  fre- 
quency synthesizer.  It  may  teei  like 
you're  tuning  a  VFO,  but  youVe  really 
just  altering  data!  (For  that  maltef* 
these  days  a  "VFC  is  nothing  more 
than  a  piece  of  data  in  memory  any- 
way.) Many  other  controls  work  the 
same  way.  Usually,  the  RiT,  modulation 
mode  (AM.  FM.  SSB,  etch  filter  selec- 
tion and  IF  shift  or  PBT  are  oontrolied 
via  the  micro.  Some  functions,  like  vot- 
ume  and  squelch,  are  just  regular  old 
analog  oontrois.  but  they  too  coukt  be 
made  to  be  part  of  the  con^uter  sys- 
tem and  protiably  will  tie  in  the  future, 
Wtiy  bottler?  Weil,  wouidnt  it  be  nice  to 
have  the  squelch  ^remember  its  prop- 
er  settir^  on  FM  but  return  !o  the  wkte 
open  position  on  SSB? 

Gelling  Wir^d 

So  how  does  a  micro  read  a  switch, 
anyway?  Actuaify,  it's  pretty  simple.  Mi- 
cros have  "portsr  which  ane  jusi  con- 
nections used  for  inputs  and  outputs, 
or  "I/O."  as  they  say.  in  mosf  cases,  the 
switch  will  have  one  end  tied  to  ground, 
With  the  other  end  tied  lo  the  positive 
supply  via  a  resistor  of  a  few  k  ohms  o/ 


more.  The  micro's  port  connects  to 
where  the  resistor  meets  the  switch. 
When  the  switch  Isn't  being  pressed, 
the  connection  point  will  be  high.  When 
you  press  the  switch,  it  goes  low 
(to  ground).  By  making  the  micro's 
software  examine  Ihe  value  of  the 
port,  the  switch's  state  can  be  deter- 
mined. Actually,  it's  almost  that  simple. 
but  not  quite  Switches  tend  to 
•bounce,"  or  have  rapid  'ons*  and 
•^Jffs  ■  for  a  fraction  of  a  second  when 
you  press  or  release  them.  To  avoid 
false  readings,  the  software  is  made 
10  wait  a  iew  milliseconds  and  then 
test  the  switch's  state  again.  If  the 
two  readings  match,  the  computer 
krK3ws  that  a  valid  press  or  release  has 
been  made. 

Hey,  wait  a  minute,  my  '940  has  an 
awful  tot  of  butt€}ns  on  it!  Is  there  a  sep- 
arate port  for  each  one?  Wei),  probably 
not  That  iwuld  require  a  big  chip  with 
lots  of  wires,  and  remember,  hardware 
costs  money,  white  soltware  is  free?  To 
read  tots  of  switches,  an  o<d  technique, 
used  for  everythir>g  from  cateulator  and 
computer  keyt)oards  to  eiectronk:  tele- 
phones, is  employed,  tt's  called  muM- 
piexing.  Here's  how  tt  works: 

Drive  A  4X4 

Let's  say  you  have  a  16-button 
keypad,  like  the  one  found  on  most 
walkies.  To  read  each  switch  individual- 
ly requires  17  connections:  one  for 
each  switch  and  a  common  ground,  ff 
instead,  though ^  you  wire  them  in  an 
X/Y  grid,  you  can  do  it  with  only  eight 
wires.  Try  it  on  paper.  Draw  four  rows 
of  four  boxes  each.  Now,  connect  them 
together  horizontally  and  vertically.  If 
you  connect  tour  wires  at,  say,  the  left 
and  four  at  the  top,  no  matter  which 
button  you  press,  you  Ml  make  a  con- 
nection between  a  wire  on  the  top  and 
a  wire  on  the  side  somewhere^ 
Of  course,  multiple  keys  pressed  at 
the  same  time  can  causa  all  kinds  of 
confusion.  The  way  to  avoid  It  is  to 
^€an  the  rows  and  columns,  looking 
for  connections.  That  way,  if  you  find 
more  than  one  set.  you  can  ignore 
them  all.  By  the  way,  if  you  Ye  trying  to 
dtscern  the  grid  pattern  on  a  bunch  of 
switches,  keep  in  mind  that  the  electri- 
cal arrangement  is  not  necessarily  re- 
lated to  the  physical  layout  of  the 
switches.  Sometimes  they  match,  but 
sometimes  switches  on  unrelated  ar- 
eas of  the  rig  may  be  connected  in  a 
grid.  Ultimately,  whatever  costs  Ihe 
least  will  be  used. 

Where  In  The  World  Is  Common 
Orpundiego? 

Please  rK)tk^  that,  in  tt^  scanned 
arrangement,  no  switch  has  a  ground? 
Scann(r»g  ports  are  specJally  construct- 
ed to  provide  a  voltage  pulse  on  orve 
set  of  connections  and  to  kx)*c  for  it  on 
the  other;  that's  how  the  scanning  is 
accomplished.  I've  seen  nyirB  than  a 
few  cases  of  danrkaged  chips  because 
someone  wanted  to  connect  a  remote 
switch  and  put  it  between  the  micro 
and  groiir>d.  tf  y^  need  to  connect  a 
remote  switch,  you  must  connect  it 
across  the  ofigirtal  one.  Unfodunately, 


induced  voltages  on  the  remote 
switch's  wires  (such  as  from  your  trans- 
mitter) and  the  wires'  inductance  kick 
also  can  damage  the  micro.  And  you 
can't  put  a  capacitor  across  the  wires 
to  smooth  things  out  because  It  inter- 
feres with  Ihe  scanning  puEse,  making 
the  switch  appear  to  t>e  continuously 
pressed.  If  your  remote  switch  is  more 
than  a  few  inches  of  wire  away,  it  Js 
best  to  use  either  a  relay  or  a  4066  Of 
similar  type  analog  switch  chip.  Multi- 
plested  switches  can  t>e  a  real  pain  to 
remote. 

My  Friend  Flicker 

By  Ihe  way.  Ihe  multiplexing  tech- 
nique works  for  displays  as  wen.  If  you 
have  lots  and  lots  ol  l^D  segments  lo 
conlTot.  as  you  do  in  a  frequency  dis- 
play* you  sure  don't  want  a  wire  for 
each  one^  You  can  multiplex  them  in 
exactly  the  same  way.  thanks  to  Ihe 
eye's  Inability  to  see  very  rapid  flash- 
ing. The  resijtt  is  that  only  one  segment 
in  the  entire  display  is  on  at  any  one 
time,  bul  they  get  scanned  so  fast  that 
tfiey  atl  appear  to  be  on  at  the  same 
time.  The  technique  reduces  power 
consumplion,  loo.  Of  course,  the  dis- 
play doesn*!  appear  as  bright  as  it 
would  if  they  were  all  on  together,  but 
most  displays  are  more  than  bright 
enough  anyway,  LED  function  indtca- 
lors.  such  as  the  ones  used  for  filler 
and  mode  selections  on  some  rigs*  al* 
so  may  be  multiplexed, 

tf  you  want  to  see  if  your  disptay  is 
multiplexed,  try  this:  Turn  the  rig  on 
and  shut  the  room  lights  off.  Now.  stare 
at  the  display  and  move  your  eyes 
rapidly  in  a  circle.  If  you  see  interrupted 
bars  of  light,  the  display  is  multiplexed. 
If  all  you  see  is  a  bunch  of  sol  Ed 
smears,  there's  no  multiplexing  In  use. 
And,  If  you  do  it  long  enough^  you  may 
get  to  see  Nirvana, 

LCDs  usually  are  mullipteJted,  too, 
but  their  Inherently  slow  response  lime 
makes  the  segments  stay  set  between 
scans,  so  they  really  are  all  on,  or 
nearly  so,  at  the  same  time. 

A  to  D,  Where  Are  You? 

Some  micros,  particularly  the  ones 
in  walkies.  display  S-meter  readings  in 
the  form  of  LCD  bargraphs.  Some  also 
show  battery  voltage.  To  do  this,  ihe 
analog  voltage  representing  the  re- 
ceived signal  strength  or  battery  volt- 
age must  be  digitized  and  converted  to 
bargraph  steps  by  the  micro  for  display. 
It  sounds  messy  but.  luckily,  most  mod* 
em  microcontrollers  have  built-in  ana- 
tog-to-digital  {A/D>  converters,  makir^g 
the  job  very  easy.  There  is  one  lunc- 
tkMi,  however,  wt>ere  the  rigs  ctieaL  Ail 
tfre  wafki^  Tve  seen  which  have  bar- 
graph  RF  power  output  displays  simply 
show  3  preset  number  of  bars  which 
depends  only  upon  ttie  power  ^vel  you 
have  chosen,  IVe  never  seen  one  that 
actualiy  shows  a  real  measurement 
of  the  power  coming  out  of  the  tiarts- 
iTwtter. 

Well,  there's  lots  more  lo  dis- 
cuss, but  Tve  run  out  ot  room.  We'ii 
continue  next  month.  Til  then,  73  de 
KBIUM. 
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afeBlwu-sed  is  iiira- 
.OMHieodsf  Rune  an 

ipielgliil,TD-l   $6  9S 


IKLESTI*^ 

ihDcking  kii>  Bhrtk- 
LED  Atir^ClS  vIC- 
&  tD  pictt  yp  inno- 
il-lDoking  can— 
J  waich  ttie  tunf 
a^  fof  o'i'fice  desk*. 

-«lul  S99S 


D>GITS 


RESOLUTIOW 


J     1  hj.  to  Hj 


1  Kr,  TOHj.  too  Hi 


O.IKLlOHZLtOOHz 


01  Hz.  IKlIDHz 


PRICE 


Si  6-9  35 


£139  95 


£169  95 


siesj^ 


OIRl.  IHf.  lOHi 


GomvtyiHir 


BROADBAND 
PREAMP 


Soosi  thqrse  waak  signalu  to  yout 
scanner.  TV,  shortwave  radio  or  fr^ 

qtjency  counter.  Fiat  25  dB  gain.  1  to 
lOQOMHz.  3dB  NF,  B(4C  ctloneclDF». 
Runson  t2VI3Cor110VAC 
PR-E,  wired.  include&  AC  idapler 

.    SSflftS 


ZJH  POWER  AMP 

Easy  CD  build  power  arrp  has  9  turnet 
pow^r  gaiin.  I W  in.  8W  oiit.  2W  m. 
t6WouL5Wi5TDf*0Wou1  S*m& 
amp  as  fAatufad  in  ma^y  ham  mag- 
atjfvt  aftidet  Compi«f«i  iMth  ail 
paiti,  tess  case  and  T-R  t«(ay 
FA-1.40WpMraiTvtQl  S3*  96 

tpi*  iiF^ni«oT-nfeiaykd  Sii  IS 


UUSJC  AHACIKNE 

*at  liaMiat  me  fofii^  w*i^ 

^ba  '3  dfidi^fiA  m^i^  Li^  ul' 

«vicn..  cr  norti.  r^sc  txTB.  et 

aw^bm  yi^Bt  Tii^ffM 
and  i^uAttia  mpe  and  pMitt 


i5»'H)6s«icitt*5    turn 


VOICE  ACTIVATED 

Va4€«  acMvaled 
awirch  kir  provides 
ivnlcFiQid  ourput  Mfin 

Current  capability  up 

t{]  IQC  mA   Can  diNvt 

r&iaya.  ligria,  LED.  or 

6van  i  lApa  fecDFEJar 

rn(flor     Runs  on  d 

VDC. 

VS-T  l(||,  IB  95 


LIGHT  BEAM 
COMMUNICATOnS 

Tl-4iri4rtiiS5  iJLidiU  Over 
inlrafed  Doam  up  Id 
30'— as«  simplfi  (ens- 
ai  (0  fpOi  up  lo  i.it  rrilE?^ 
Hum  ttim.  uses  30  if.Hz 
cflTM^f  G*eaT  to  wire- 
laas  aarpihcinas  or  LTt- 
oaiKta&lt  tSMg  " 
Transmitier  -  rece^v- 
artai,  LE56      ii9  9S 


S2A9X 


$99.95 


FM  WTRaESS 
MIKE  Nils 


Fli-3 

SHOWN 


Fich  ih«  unil  that's  rigi^i  for  ymi,  Ail 
unltfl  Ifansmit  stabie  sagnai  Jn  88- 
1 00  MHi  FM  band  up  to  3O0'  f  ;(cept 
lor  hi  pov/or  FM-4  ihal  goes  up  1o 
1^2  mile 

FM'1,  basic  unil      .....  SS.95 
PU*2.  as  abovfif  but  wUh  «dded 
mike  pr^amp        ....  37.95 
FM-J.  iopg  range,  hogh  po**'*  WUh 

MpvDHiBs  ID'aw^  .     $14.9£i 

MC^i  mtrMaluresefsHrvefrikeca'- 
tiid[|«lDrFM-1^,4         .      .52.9S 


PACKET  RADIO 


to  Hit  CDOiawdeit  «4  ^4Uii 

ahtofilMC(!P«M|  £iaru- 
ivm^  "M  TUNiNa"  In- 
cludes FREE  <£4i  uth#a.  PC 
QoveanaFirf 


PSIT 


Ph64A 
CASE  CPK 


SS99S 
SS9.K 
S12JS 


LOI«OeSEPfl£AUPS 
iyfa.ke  that  reciever  come 
AL^VE'  Smal  ^7ff  to  tasv 
kristaK^nPi  nvittl  Hi-Q  m^ieO 

input  to  p^ril  iMtonHnpe 
En-tWifft  gain  ird  noisa  ^ig- 


rec«ptfonl  SpacHf  band 
a«— Pf^tO.  320  MHz— PR- 
2D.4401Miz—Pft^*G 
EaciiW 117  9$ 


TELEPHONE 
THANSMlTTEn 

i^ini-sized  whtrt  proia:^ 
sianai  perrormanca 
Setf-pQwerfl0  Irom 

ptare  fine,  rransmita 

in  FM  bfoadcasE  band 

up  to  Vit  milie  ^n»taii9 

easily  an/wJiere  on 

phono  lina  or  inaida 

phonei 

PB'i  hit  Sti.95 


NEW 


FIWl  RADIO 

FuiJ-fi&dged  supertwl, 
TTiKrovoU  son^ilivity. 
IC  detector  and  ID  7 
MH£  iF  Tunas  Std. 
fW  bTD&dcasi  oand  a& 
weJl  as  large  portions 
on  e^n  erhd,  idoai  for 
"dug"  rscs\v&,  tKiO> 
by  expenmenla  or 
evenasFMradioi' 
m-1  fc*  i19  95 


SPEAKER  PHONE 
Tatk  on  ine  pnontd  n^nd^-fr@e,  great  to  pui  in 
iiJWp  cr  Shack,  press  itse  buHon  lib  answer— nq 

ac  [(J  ai  phone  needed  Wfurkssarre  asccMnmer' 

cigl  iinits   Talk  frgm  snywher?  in  room,  phono 

lir>e  powfitad— nc  battflry  needed    Super  to 

famiHy  and  canforonce  cutis  nr  buy  two  for 

inand^frea  inlarcomi  Add  our  case  sal  for  a  pro 

icioK. 

SP'1  $2^M        Cas^CSP   ..       $12,95 


SUPER  SLEUTH 

A  aupa^  BSniiEluc  am- 
piiCJif  Mhlcti'  Wiil  pK*< 
up  a  pm  dfop  ai  15 
i'ael'  Qrsal  Fqi  rmni- 
lorrng  baby's  roorri  DT 
as  ganeral  purpose 
amplrliar  FuiJ  21:^  rms 
mApul  Rum  on  6  to 
15  volta,  itAmi  B-45 


sess 


BNSkfl 


SROAOaANO 
PREAMP 

'^ery  popular  sensitr^ 
aJi-pufpo&e  pfeamp, 
ideal  tor  scannar, 
TVs.  VHF/LPHF  ngs. 
counters  L0/kOiiSd,2Q 
dB  gain,  10Q  kHzr-l 
GHz,  9V-1S  VDC  <ifh 
eratoo 
SA.7krl  $14  99 


•2  METERS 
•223  MHz 
•440  MHz 


$149 


95 


FANTASTIC 
FM  TRANSCEIVERS 

SYtSiTMBSl^ED MO  CFiYSTAtS 

Raniaay  bfaaks  ihft  pnoe  tiarrmf  on  FM  rigs]  T^  FX  ii  idaal  to  Miaek, 
ponaliia  &  tncfyUti  The  wHle  freq^Lpency  coverage  and  progratnMiiabfic  r«s 
PBai€f  tpMi  mahtt  ctia  FX  the  peftet  ng  to  Amafeur  CAP  «  MARS 
4iRpi<catibni,  PadoKlaart  naHy  qpfSfeciale  ttia  dadjcaied  (acMl  port 
TFIUE^M"  a«fto  and  afrnm  intfam  TjffI  ffwitcliing  Higri  (paad  fmck^ 
He  pKditon.  Twiiw  diaite  taiitf  amaad  chaiVHlik  JPA'  Rf  0i4piC 
^^fv^ttm  dual  oonmritoi  raaiigr  and  jjijiwn  EASY  aijiitf il|i  Mif^cy 
more  lot  1  uaad  tovign  tig  when  yoj  can  haw  on*  AUERICAM  MADE  (by 
youl  to  iat  Comas  ooiipleae  less  «aaa  and  s^safcar  mio  Ofdar  oi^ 
I  ana  kncrii  «t  to  ihai  pri  toak 

ti49  95 
1149  95 
fie@9S 
%  24  9^ 


FX.i^hdi^MMarai 

FxaaakjunhMatoj) 

F3M40  itt  QM.  liiienj 
CFX  maAcTHig  caoa  sal 


2  MTR  &  220  BOOSTER  AMP 

'i  ■  gtiM  t^sosto  to  any  2  metm  of  230  MN>i  hanii-lHild  tfin 


Thaia  powaf  bogatov  dtfwr  dwti'  30  wan.?  of  outpuu  ilowiinQ  you  Kf 
rui  ih«  repeato"!  im  qiJeA^  wtilto  ttw  iow  nctva  prianip  ramarkatily 
^mpro<i««s  recepUon  Ramsey  Eleoranics  haa  sold  Ehomandt  oi  2  nwiBr 
amp  Hula,  but  rwiw  w«  ode^r  eompfg-telv  wire^i  ar>d  caslfd  3  malflr,  as  wii 
44  220  MHf .  i^its  Boih  nave  ail  Eha  teatures  ai  irw  niglvprksad  boost- 
etfl  ai  a  traction  of  the  cost. 
P A  1 0  £  M  TO  PO WE  R  BOOSTER  ( 1 0  X  powf  r  ^ln| 

f  uily  wi^od  &  tosled tfl8.95 

PA-SO  S20  MHi  POWER  BOOSTER  (3  X  powar  gain) 

f  Lilly  wil-cd  &  tested    Se9.9S 


I  fria  ivNik  fc^ 


MHMMI 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40,  OOM 
CW  TRANSMinEilS 


ton  tlia  lun  ondRP!'  Tiwusands  a^  thasa  namnr^  naw 
bMn  nld  and  lens  oi  D^  conlaets  tiave  baan  made 
Imagina  Horkaiig  Easteni  Ei#ppa  wilf)  a  S30  irartmrruT- 
t«f— thai' t  ham  radio  at  risbeati  Thaw  CWf^ara  ideal 
miaDvs  to  ttia  laoatvcfs  H  i^fiM.  Tha)r  *>»•  tiHO-poaittoi 
vanabia  ^fsial  Doranjl  (ana  pt^iiiar  ORP  KTAL  mekt^ 
■ft)  maifrwinirtpitf  imrllnJtitr  M^ftfaiawiTfirfi  Rupvon 
12VDC  Adda^RiMctiinQcasaandkEVbaaitoatiind^ 
■oma  iwvnao  noii. 
Vov  t^ntDB  of  bflndn     .  -  9<^4B 

iSpacify  band:  QRP  %  3(1 40  or  eC} 
hAasriingcaiaAhnobsetCanP.... $^ZS& 


20. 30. 40.  flOM 
AH  Mode  RECEIVERS 


&uiU  iftHf  own  mini  liam  siafion  SartMiva  aJMnode 
AM.  CW.  SS6  feo9*wafg  usa  diraci  cioowtf«m  desert 
wiih  NEGO?  IC  as  featured  m  OST  and  AARL  hand- 
bookaL  Vary  aenaiiva  vafa0ar  i^nvdi  0vvr  aMto  b«rid 
Ptovty  ot  apMfcgr  wbana  nyna  on  9V  baMry  Vmy 
EASY  Id  ixAL  bb  at  toi  aiw)  aducaltov^— idail  to 
bagpaiardroidpro  Neiv3&{iac>''w*uii  Addttvcasie 
10  to  B^  Biuu  pfuiawaiaiii  to* 
¥Durchoioaorband&  tSSSS 

iSiiatiiF  iMiid:  lA^.  HR^».  HR^to  ^tfMQ 

,CHH  SI2.^ 


E-Z  KEY  CMOS  KEYER 


Sand  parlaet  OM  wHNn  av  iiour  ol  iwatMng  ttiit  ka* 
Eay-co-buid  irit  hto  aaJniiac  OiCifato.  ifwad  eontfoi 
and  h«vi  Tno*i  >^¥  If s'lsrnittBf .  Runsto^moml^onaM 
bamary  Sdiiaga  fmnuat  ^^ves  ideas  on  making  yoi/r 
own  kay  to  aalnL  iavln|p  Add  «#  malfihing  £&«■  i«i 
to  Q^nplf'te  station  look. 

CW-7kii  $2*M 

Matchina  case  i*Tiob  S€l.  OCW  S  12.05 


ACTIVE  ANTENNA 


Cramped  for  upace?  Gel  iongwife  pen'ormanca  wilM 
thiitdfflhtop  antenna.  Prcsperiy  designed  unii  has  dual 
HF  and  VHP  ctrcjitn,^  and  builMn  whip  Bnlenna,  as  woll 
as  OKi«rnal  j^stck.  RF  gain  oontrol  and  9V  oporatiun 
mtihOB  unit  deal  tor  SWLs,  traveling  hams  or  stiinnor 
buflft  who  need  holler  leception.  The  rnatchmg  case 
af}4  knob  sei  gives  ihe  unii  a  hundred  dollar  lpok< 

AA-7KJI       .      S24  9& 

Matching  case  4  knob  ^t, CAA  -.,_.„ —     S1S&5 


SPEECH  SCRAMBLER 


Communicale  m  total  pfrvacy  over  ptvMie  Of  radio.  Kil 
feaiuras  lull  di^itajr  opsfaitoi  LsiriQ  fracjuancy  tmmt' 
ition  Roihmtkj^  and  sp&akar  or  Una  inlQut  cDnnactiona 
Eaxr  itoAuf)  lo  any  raAo,  and  tale^licina  uaa  npqtan^ 
nodrt«etan«cSioni  Easyto  build  ^Ceircuil.  Canal  l. 
ba  usad  to  tefcramtilB  many  2mi«y  fMAi  t^nate.  Fri^ 
■m  four  kH  oti  iMth  Iha  hvidHjraa  case  ft  krtob  Hrl 
SS-^M       ...  t39  9i 

Uatoingcaaalkrv:>£>^i  CSS  t1£» 


SHORTWAVE  RECEIVER 


2,6, 10MTR,220 
FM  RECEIVERS 


K66?  an  ear  on  the  focal  repeater  ganj,  monUor  \^  cope, 
checf^  oul  the  weather  or  |u3l  plain  lltilon  arourtd  Thos? 
sensitive  swperhei;  receivers  are  jusi  Iha  tickel.  TNoy  lune 
any  E  MHz  portion  of  the  bend  mti  tieva  amool^  varactor 
tuning,  dual  convefsion  wrth  ceramic  IF  filtors,  AFC^  ad- 
justable squdc^Fi  mMt  pJsnty  of  speahar  voluma.  Rung  on 
9V  baiiary  and  perfonnance  Ihai  nvals  ihg  big  tiqn\  For  a 
complete  firtis!>«d  pro  look,  add  gur  maicbing  caaa  and 
knob  gel  wiifi  screened  graphics. 
FM  communications  receiver  ki;  t2i.fl5 

SpBPfy  band-  FR  146  (2m],  FR6  (^niii  FR10  (lOm},  FR. 

22Q  (220  MHz] 
Malctiing  case  &  kjiob  set=  CFR  S  5  2  95 


FM  STEREO  TRANSMITTER 


Run  your  own  star^n  FM  station'  TrariHrtA  a  clabl*  wup^ 
-^  Iha  stoHtod  FM  broadcaia  band  ThTDugf^Oul  Iha  JUia«, 
r»7nmof  naigNortnod  Qonnactsasiaii^iolinaoiJlpmson 
D  playaf.  tapa  ito^.  mc  Rbm  on  W  banary.  l^i 
ifitoWiiaiiiparienaBandPdBnMitarTiiBrina^acfc  Add  cm,' 
cat*  Mf  to'*  "^Mitan"  iQOta 

FM-IObl        ___....  SMSS 

a^aaatCFV   .        ,,  tt2.95 


AIRCRAFT  RCVR 


FaAiaaK  racarmr  ttnH  csipt^^'es  tiw  worlci  wit^  j^nt  a 
12*  amanna^  Can  Fecerve  any  2  MHi  portion  lronH-1 1 
iMHz  True  ^liporhct  has.  smooth  varactor  tuning  AGC 
RF  gain  control,  pletiiy  of  speaJcet  volurne  anO  runs  on  a 
9V  batte^v  Fasorraiing  S«mt,  school  or  club  profact 
pravidflis  hoors  nJ  fun  to  even  tt>e  mftsi  serious  DXer 
For  ihe  c^r,  ccns-ider  our  shortwave  cisnveder  Two 
awjictiabfe  t^nda  (b  1-Z2  MHi  range],  «ach  i  MHj 
wide— tunabla  on  your  car  radio  dial  Add  sorma  intofd-ai 
ED  your  drive  irome^ 

St>ortwave  receiver  hiln  SRI  $20  .SS 

ShrjMwavQconvonerkit.  SCI  .    ..  ¥27.96 

Mulching  caeaaet  for  SRI,  GSR  .  SlSSS 

MfltrhlnDCa«ea«HorSCl.GSC  $12  &5 


Haar  axciting  airurnft  commumcarioos^picic  uip  piarvei 
up  (0  100  mi^  a^ayl  Receives.  1 10-136  MH£  AM  air 
barKd.  smooth  varaclOr  tunmg  suparnut  with  AGC.  ce- 
ramic fUler.  adju$.labte  squelch,  BMcellant  atnaltlvlty  and 
lots  of  speaK^r  volume  Runs  on  9V  battery,  Qraai  to  air 
ahows  at  jusi  hanging  around  the  aiFportF  Htti  30-pago 
manual  delalla  pilot  lalk.  too.  Add  oaaa  eel  for  "pnj" 


ftRM^   Sn'^ik^atiion  giu>4a[ii1t«4  Examine  Iof  113 

lund,  *  Add  U  .TS  f^r  iJikppiitg .  tiBfidJing  vnd  in- 
iiutinc*.  <FQ<rli|««tqnot(lH4M]di?O°T>l0rbpr<icE 
niiil  vCOOEU.S,  afriyl.MMS^.W  -DfAH^ 

«44n  Im*   *9&-tf9}l  |H«f »  wfir^mv  cm  kil  p^lV 
- }  r**'  pwli  a  iBboi  MrafTkfiif  an  wntfl  Eirtc. 

RAMSEY  ELECTRONTCS,  INC. 


,--,  PHONE  ORDERS  CALL 

^  716-924-4560 


"~  FAX  716-924-4555 

793  Canning  Parkway.  Victor.  NY  14564 


anCLE  34  OH  ««£ADER  SERVICE  CARD 


-am 


Number  16  on  your  Feedback  card 


f^  Number  16  on  your  FeedbacK  c 

Packet  &  computers 


JeffSiomanNiEWO 
c/o  73  Amateur  Radio  Today 
7Q  Route  202  North 
Peterborough  NH  03458 

Digital  Radio  Glossary 

Many  of  the  letters  youVe  sent 
(thanks  for  writing!)  have  had  ques- 
tions about  basic  packet  and  digital 
radio  terminotogy.  Instead  of  answer- 
ing them  individually,  I  thought  I 
would  give  you  a  digital  radio  glos- 
sary. This  Is  by  no  means  an  exhaus- 
tive effort,  but  it  answers  ali  the  ques- 
tions I  have  received  and  provides 
related  information.  I  hope  you  ali 
find  this  useful,  and  maybe  some- 
thing worth  saving  and  referring  to  in 
the  future.  Please  let  me  know  what 
you  think — and  of  any  questions  you 
have  about  items  discussed  here. 
Thanks  for  the  wonderful  response  to 
the  column  by  US  f\/laii,  and  various 
email.  73  deNIEWO, 

AMTOR  Amateur  Teleprinting 
Over  Radio  is  an  enhanced  form  of 
RTTY,  Including  error  correctaon 
(called  Mode  A  or  A RQ  for  Automatic 
ReQuest  tor  reception)  and  PEG 
(Mode  B)  modes.  It  is  well  suited  to 
noisy  HF  channels  and  reliable, 
though  very  slow.  AIVITOR  avoids 
QS8  (fading)  and  QRM/QRN  (noise) 
by  sending  very  srr^ll  data  packets, 
two  characters  at  a  time^  giving  an 
AMTOR  QSO  its  Characteristic  stac- 
cato sound.  AMTOR  Mode  B  is  ex- 
cellent for  bulletins  and  a  version 
called  NAVTEX  is  used  to  communi- 
cate with  ships  at  sea.  See:  FEC. 

AX. 25  Amateur  X.25  is  a  version 
of  the  CCtTT  X.25  protocol  with  en- 
hancements for  operation  over  radio. 
It  is  the  set  of  rules  which  ts  used  by 
the  packet  TNG  to  establish,  main- 
tain, and  terminate  a  link  between 
two  stations,  and  to  transfer  data 
back  and  forth,  AX. 25  defines  the 
structure  of  vaiid  data  frames  and  the 
behavior  of  the  sending  and  receiving 
stations.  See:  CSMA/CD;  Error  De- 
tection and  Correction;  Frame. 

Backbone  A  network  connection 
among  LANs,  Packet  radio  back- 
bones are  usually  used  to  connect 
LANs  for  PBBS  message  forwarding, 
although  some  allow  user  traffic. 

Baud  Named  for  the  French  engi- 
neer J.M.E.  Baudot  (Baw'-doe),  a 
baud  is  a  discrete  transition  of  a  sig- 
nai  which  can  carry  information. 
Baud  is  not  necessarily  equal  to  bps 
(bits  per  second)  since  fancy  modula- 
tion schemes — ^using  signal  phase 
and  trellis  encoding,  for  e>£ampie — 
can  stuff  more  than  one  bit  in  each 
baud.  These  schemes  are  common 
If]  land -line  applications,  but  general- 
ly are  not  used  in  radio  since  proper- 
ties like  phase^^ — on  which  they  de- 
pend— are  hard  to  preserve. 


ORG  See:  Error  Detection  and 
Correction. 

CSMA/CD  Carrier  Sense  Multiple 
Access/Co  i  Irs  Ion  Detection  is  the  ac- 
cess method  used  by  the  AX.2S  pro- 
tocol to  a  flow  simultaneous  use  of  a 
single  channel  by  muitiple  stations. 
This  differs  from,  say,  land-iine  mo- 
dem  connections  where  the  conver- 
sation is  between  a  pair  of 
modems — one  on  each  end  of  the 
line.  CSMA/CD  is  easy  to  understand 
if  you  think  in  terms  of  a  typical  group 
discussion  on  a  repeater  Each  sta- 
tion iistens  to  the  channel  and  waits 
for  the  currently  transmitting  station 
to  finish  (carrier  sense). 

If  one  (or  more — multiple  access) 
of  the  listening  stations  wish  to  make 
a  comment,  they  will  wait  for  an  arbi- 
trary period  of  time  to  make  sure 
^'they've  got  it/'  They  don't  key  up 
right  away  because  others  might  do 
the  same  and  cause  a  double.  But, 
even  if  the  stations  wait  to  see  if  the 
channei  becomes  busy,  two  can  de- 
cide to  transmit  at  precisely  the  same 
time,  causing  a  doubie  anyway. 
When  this  happens,  the  station  to 
whom  the  transmission  was  directed 
will  say  something  like,  "You  guys 
just  doubled,  K9HI  try  it  again ' — colli- 
sion detection. 

One  other  access  method  which 
will  also  be  familiar  to  repeater  users 
is  called  Token  Passing.  In  this 
scheme  a  ''token"  is  passed  among 
nodes  on  the  net.  When  the  node  re- 
ceives the  token,  it  can  use  the  chan- 
nel— though  it  may  not  want  to.  It 
makes  its  transmission — or  not — and 
then  passes  the  token  on  to  the  next 
node.  You  may  have  already  recog- 
nized this  as  the  scheme  used  in 
round-table  QSOs:  "WN9T  and  the 
group,  this  is  N1EW0  "  the  token  is 

passed. 

DCD  Data  Carrier  Detect  has  two 
meanings.  It  is  the  designation  of  pin 
8  of  the  RS-232D  pinout  standard, 
and  it  is  a  function  of  the  TNG  which 
determines  if  there  is  incoming  da- 
ta—or another  station  on  the  air.  Be- 
cause packet  radio  uses  CSMA/CD, 
it  IS  important  for  the  TNC  to  know  if 
there  is  another  station  on  the  air. 
DCD  comes  in  two  basic  types.  The 
simplest  makes  no  distinction  be- 
tween actual  data  and  anything  that 
opens  the  squelch — noise,  voice, 
whatever.  The  second,  called  De- 
rived DCD,  actuaify  determines  if 
there  is  data  present.  Since  this  type 
of  DCD  allows  the  squelch  control  to 
be  left  open  at  ail  times,  it  can  be  ad- 
vantageous for  older  radios  and  high- 
speed transmission  where  the  limit- 
ing factor  is  the  speed  of  the  squelch 
circuit. 

Digipealsr  A  DIGltal  rePEATER 
is  a  station  which  receives  a  packet 


and  retransmits  it.  The  idea  is  very 
similar  to  a  voice  repeater,  but  is  not 
fuH  dupEex.  AX. 25  allows  up  to  eight 
intervening  "digis,"  which  are  speci- 
fied in  the  connect  request  to  the 
TNC.  Stations  seeing  the  diglpeat  re- 
quest will  handle  the  packet  in  the  or- 
der in  which  the  list  is  specified.  Even 
if  the  destination  can  hear  the  origi- 
nator direotiy,  it  will  ignore  the  packet 
until  the  digis  handle  it.  All  packet 
stations  are  dlgi peelers  by  default^ 
this  function  of  the  TNC  must  be  ex- 
plicitly tumed  off  if  it  is  not  desired. 

DSP  Digital  Signal  Processing  is 
a  refatively  new  technique  which  us- 
es general  purpose  or  specialized  mi- 
croprocessors to  do  the  job  that  ana- 
log filters  normally  do.  Since  DSP- 
based  filters  can  be  programmed  for 
all  sorts  of  different  behaviors,  they 
are  extremeiy  flexible.  Multimode 
units  based  on  DSP  are  becoming 
available  and  have  the  advantage  of 
being  ready  for  any  new  mode  that 
might  appear  by  simple  reprogram- 
mingof  the  DSP  chip, 

DWAIT  DIgipeater  Wait  is  an  im- 
portant TNC  parameter  which  deter- 
mines how  long  a  station  will  wait  af- 
ter the  last  transmission  before  at- 
tempting to  acquire  the  channel  for 
its  own  use,  Diglpeaters  should  have 
smaller  settings  than  users,  since 
they  need  to  be  able  to  repeat  users 


(PARC),  Ethernet  is  a  networking 
scheme  that  uses  10  MHz  radio 
transmissions  on  RG-58  cable,  tt  is  a 
CSMA/CD-based  system,  and  is 
quite  similar  to  packet  radio  in  opera- 
tion.  Ethernet  Is  used  throughout  the 
Internet. 

FEC  Forward  Error  Correction  is 
a  scheme  which  allows  broadcast 
messages  with  very  low  error  rates. 
Unlike  AX. 25,  which  uses  retransmis- 
sion to  correct  errors,  FEC  modes 
send  the  error-correcting  data  along 
with  the  original  transmission.  This 
redundant  information  can  be  used  to 
reconstruct  data  that  is  damaged  up- 
on arrival.  This  method  is  very  similar 
to  QSZ — sending  each  word  or  group 
more  than  once — in  CW  traffic  han- 
dling. If  QSB— fading— or  QRM/QRN 
— Interference — make  copying  one 
attempt  Impossible,  it  can  probably 
be  reconstructed  from  the  repeated 
version. 

Frame  AX. 2 5  uses  data  packets 
called  frames  to  transmit  data  and 
link  management  information.  There 
are  three  basic  AX. 25  frames: 

/  Frarnes  Information -Transmis- 
sion Frames  transmit  user  data — the 
te!ct  of  messages  and  bulletins,  etc,      i 

S  Frames  Supervisory  Frames 
are  used  to  establish  and  maintain 
the  Jink  between  two  stations.  They 
are  responsible  for  ACKs  (ACKnowi- 


"I  hope  you  all  find  this  useful, 

and  maybe  something  worth  saving 

and  referring  to  in  the  future.  Please 

let  me  know  what  you  think — and  of 

any  questions  you  have  about  items 

discussed  here. " 


packets.  This  very  simple  method 
has  not  been  effective  for  busy  LANs, 
and  has  been — or  should  be — re- 
placed by  the  Slot  Time  parameter^ 
which  is  more  random. 

Error  Detection  and  Correction 
Packet  radio  has  an  advantage  over 
older  digital  modes  like  RTTY  be- 
cause tt  detects  and  corrects  errors 
in  transmitted  data  packets  called 
frames.  AX. 25,  the  packet  protocol, 
uses  a  technique  called  CRC  (Cyclic 
Redundancy  Check)  to  determine  if 
the  frame  arrives  intact,  A  CRC  Is  a 
mathematical  operation  which  is  per- 
formed on  all  data  in  a  frame.  The 
result  is  transmitted  along  with  the 
frame  and  must  match  the  result 
the  receiver  gets  using  the  same 
operation— a  mismatch  indicates  a 
detected  error.  The  receiver  then  re- 
quests a  retransmission,  cailed  a 
retry,  of  the  frame  and  the  process  is 
repeated  until  the  data  arrives  with- 
out error  to  the  retry  count — the  num- 
ber of  attempts  the  transmitting  TNC 
will  allow^is  exceeded.  The  retry 
count  is  a  settable  TNC  parameter 
which  defaults  to  1 0. 

Ethernet  Developed  by  Xerox  at 
their  Palo  Alto  Research  Center 


edgements)  and  NAKs  (rejections),  in 
addition  to  establishment  and  termi- 
nation of  the  link. 

U  Frames    Unnumbered  Frames 

are  used  when  there  is  no  connection 
to  another  station.  They  may  also  be 
used  during  a  connection  for  miscel- 
laneous housekeeping. 

Hidden  Transmitter  Because  I 
AX. 25  uses  a  scheme  called  Carrier 
Sense  Multiple  Access/CD  (CSMA/ 
CD),  all  stations  operating  in  a  LAN  c 
(Local  Area  Network)  must  be  able  to  ' 
be  heard  by  all  other  stations — this  is 
the  carrier  sense  parL  If  not,  some 
stations  will  attempt  to  transmit  while 
others  are  on  the  air.  This  leads  to 
collisions — like  doubling  on  re- 
peaters. Though  the  collision  detec- 
tion part  of  CSMA/CD  will  reject  the 
garbled  frame  and  acts  for  a  retrans- 1 
mission,  the  hidden  transmitter  will 
continue  to  interlere  until  both  it  and 
the  station  it  is  interfering  with  "retr^ 
out'  (give  up  and  disconnect).  The 
only  way  to  prevent  this  problem  is  to 
insure  that  everyone  can  hear  all  sta- 
tions operating  in  the  LAN  and,  since 
it  is  impractical  to  expect  all  stations 
to  erect  antennas  capable  of  this,  a 
repeater — almost  identical  to  a  voice 
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iW^a  Menfors.  inc. 

RO&ox  131646 

Staten  fsianaNY  1031&Q006 

The  Antique  Wireless  Associa- 
tion: A  Heterodynamic  Group 

This  past  summer  I  had  the  privilege 
of  being  a  guest  speaker  al  a  hamfest  m 
Bala  via,  New  YorK,  My  gracious  host  for 
Ihe  weeltend  was  Tom  Rqsica  W2GIR,  a 
prod  yd  jc^  techrudan  in  radio  and  televi- 
sion at  Genesee  Community  College, 
Tom  was  a  25'year  ernployee  of  trie  tor- 
mer  GTE'Sylvania  plartt  in  upstate  New 
Yofk, 

It  was  a  pleasum  to  be  taken  on  a  tour 
of  Ihis  most  scenic  area  of  New  York 
stale.  Tom  took  grea!  pride  in  teiiing  me 
about  Itie  good  works  of  Itie  Geresee  Ra- 
dio Amateurs,  who  are  v@ry  aciive  in 
community  affairs  and  are  prepared  to 
help  out  \D  emergencies.  This  region  of 
New  York  is  known  for  severe  winters  and 
blizzards  that  can  devastate  an  entire  re- 
gion. Tom  spoke  of  several  such  occa- 
sions where  the  communications  of  ham 
radio  operators  were  Ihe  only  thing  the 
oommumty  had  to  rety  on. 

I  had  a  worKJerfui  time  speaking  with 
many  of  the  hams  and  teachers  wtro  a^ 
lended  my  fonm.  Vhitors  lo  INs  part  of 
our  stale  get  to  enjoy  a  spedal  kirKt  of 
hc^spitalHy  Tom  kept  assuring  me  that  rw 
visit  to  this  community  woukj  be  comptete 
withoirt  a  tour  of  the  world-famous  An- 
tique Wireless  Association  Radio  Muse- 
um in  Bloomfield,  New  York,  My  interest 
was  really  piqued  when  Tom  Introduced 
me  to  Bruce  Keliey  W2ICE.  the  museum's 
curator.  For  the  iongest  time,  Frank  G an- 
ther W2ALS  (friend  and  colleague  of  Ma- 
jor Edwin  Armstrong)  had  been  tefling  me 
that  I  must  get  in  touch  with  Bruce  Keliey 
and  visit  ihis  most  impressive  museum. 
My  only  regret  turned  out  to  be  that  I 
didnl  have  nrore  time  to  spend  thme  on 
this  visJt.  H  is  definitely  on  my  list  of 
plates  to  revisit  as  soon  as  1  can, 

eruce  Keliey 

In  1936.  Bnjce  Keliey  t>egan  collecting 
radio  lufees  and  old  gear  while  he  was  liv- 
ing in  Rochestef,  New  York.  When  Bruce 
was  34,  in  1948,  he  set  up  a  museum  in 
his  barn  In  Spencerport.  Bruce^  who 
worked  for  Eastman  Kodak,  became  weii 
known  in  the  area  for  the  extraordinary 
slide  presentations  and  equipment  dis- 
plays that  he  brought  to  meetings  and 
hamfests.  After  awhile,  these  activilies 
took  up  so  much  of  his  lime  that,  in  1952. 
Ive  founded  the  Antique  Wireless  Associa- 
tion with  George  Batlerson  W2GB  and 
Lmc  Cundall  W2LC, 

The  AWA  t)egafi  to  grow  in  member- 
ship, and  Keiiey  and  Ns  museum  moved 
lo  a  new  home  and  a  new  bam  in  Hot- 
comb,  New  Yofk.  The  "Old  Timer's  Bul- 
letin'' was  founded  in  1960.  the  AWA  Na- 
tional Conference  debuted  in  t963.  and  in 
1972  the  AWA  was  chartered  by  the  slate 
of  New  York  as  a  nonprofit  educationaT  in- 
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stMutJon.  The  AWA  has  galntd  ofliciaf 
recognition  In  past  years  when  i!  was  irv 
vtted  to  tYOld  its  annual  historical  confer- 
ences ai  three  of  the  nation's  leading  mu- 
seums: The  Ford  Science  Museum  in 
Dearborn,  Michigan;  The  Benjamin 
Frankiln  institute  in  Philadelphia;  and  The 
Smithsonian  institution  in  Washington, 
D.a 

By  1970*  Kelley's  bam  was  overflow- 
ing and  the  AWA  leased  half  of  the 
Bloomfield  Academy  Building.  Foli owing 
rerx>valfon  of  tf>e  1837  tKBkJing,  the  AWA 
museum  moved  in  alongside  ttie  museum 
of  ttie  Historical  Society  of  the  Town  of 
East  Btoomteld.  wt^ch  occupies  the  ott>Qr 
half  of  the  former  sciioot.  If  you  a^e  cofr 
sidering  visiting  there,  or  taking  a  dass 
trip  to  this  wonderful  place,  you  should 
know  thai  the  Radio  Museum  in  East 
BiDom field  is  about  2Q  miles  southeast  of 
downtown  Rochester  and  10  miles  west 
of  Canandeigua. 

The  Radio  Museum  is  a  teacher's 
dream-  Not  enough  museums  offer 
youngsters,  or  otdslers  for  that  matter,  the 
opportunity  to  touch,  feet  and  even  smell 
their  e^hibtts.  Most  of  tlie  displays  at  this 
museum  are  out  in  the  open  to  be  exanv 
ined  and  enjoyed  According  to  Bruce 
KeDey.  rrtost  of  ttresr  tour  groups  consist 
of  sctMHH  classes.  Scout  troops,  retired 
folks,  and  antiqtje  aficionados.  Admission 
lo  the  museimi  rs  Uee. 

Exposing  youngsters  to  artifacts  and 
relives  of  the  past  rs  a  terrific  teaching  tooL 
The  Radio  Museum  provides  the  visitor 
with  a  leer  for  what  went  before.  This  is 
how  we  come  to  know  where  we  are  now; 
by  experiencing  the  enrichment  of  the 
things  that  make  up  our  history.  In  this 
museum  you  will  "experience"  one  of  the 
largest  coliedions  of  eariy  radio  appara- 
tus—actual  equipment  associated  with 
Marconi,  De  Forest.  Armstrong,  Edison 
and  other  pioneeis.  Moch  of  it  still  works. 

ir^  AWA  Museum  in  East  Bloomfield 


Photo  A,  Operaiing  a  T923  amateur  phone  station  at  the  AWA  Electronic  Commu- 
ntcatfon  Museum.  East  Bkxmjfmid.  New  York. 


hoiises  more  than  25^000  historical  jtems» 
from  early  Morse  telegraph  keys,  re* 
peaters.  relays,  and  other  equipmeni,  to 
the  earliest  commercial  wireless  appara^ 
tus  (vintage  1910  and  earlier)  and  radio 
receivers— which  are  considered  lo  make 
up  one  of  the  finest  collections  in  the  Unit- 
ed Stales,  In  addition  lo  radio  and  wire- 
less gear,  the  museum  contains  such  vi- 
sual equipmeni  as  Ihe  early  RCA  and 
Finch  facsimile  machines,  and  scanning 
<fisk-type  television  rfcelvefs. 

Many  of  the  extiitMis  have  been  donal* 
ed  by  private  inslilutions  or  are  on  foan 
from  0 wnef -members.  There  are  today 
more  than  3,600  members  in  the  AWA 
worldwide.  Among  them  are  leading 
scholars,  statesmen,  scientists  and  indus- 
trial leaders ^  and  many  old-time  pioneers 
in  telecommunications.  According  to 
Bruce,  ""Membership  includes  Marconi 
ship-to-shore  operators  lo  hundreds  of 
amateur  radio  operators  who  earned  their 
expertise  in  Ihe  days  of  Ihe  spark  gap  and 
the  coherer,  in  addition,  there  are  scores 
of  knotting  antique  nans  who  have  saved 
from  oblivion  literally  thousands  of  arti- 
facts from  earliest  wireless  days  which 


have  found  a  place  in  the  AWA  Hectronic 
Communication  Museum.  The  museum*s 
resources  include  a  comprehensive  li- 
brary of  books,  periodicals,  photographs 
and  documents  basic  to  Its  research  and 
the  sharing  of  this  knowledge  with  oth- 
ersr 

Many  of  us  enjoyed  the  recent  show- 
irig  of  t^  PBS  "Empire  of  The  Air."  This 
Ken  Bums  documentary  covered  the  lives 
of  three  controversial  radio  pioneers:  De- 
Forest,  Amistrong,  and  Sarr>off.  The  story 
Stayed  ciose  lo  the  exceltent  Tom  Lewis 
book  af  the  same  litle.  A  laige  amount  ol 
Ifie  iDotage  was  photogi^ihed  or  reojfd- 
ed  in  the  AWA  Museum,  inctixing  the  sig- 
nals from  Ihe  Associations  rotary  spark 
transmitter. 

The  AWA  Museum  is  op«*  ftum  May 
through  October.  I  heartily  recommend 
that  you  put  this  museum  on  your  "must 
see''  list  when  you  have  the  time.  I  also 
recommend  that  you  bring  at  least  one 
young  person  along  with  you. 

For  more  details  about  the  Antique 
Wireless  Association  or  the  Radio  Muse- 
um, write  lo  Bruce  Keliey  W2ICE,  Main 
Slpeef,  Holcomb.  New  York  14469, 


Photo  8.  Curator  Bruce  L  Keiiey  WBtCE  with  a  group  of  school  children. 


repeater — must  be  used.  Unfortu- 
nately, this  is  still  rare — du©  mostly  to 
cost, 

Hierarchical  Addressing  A 
scheme  which  allows  stations  that 
forward  packet  messages  to  easily 
decode  the  final  rfesMnation  of  the 
message.  A  hierarchical  address 
runs  from  specific  (callslgn)  to  gener- 
al (continental  region).  We  don*t  yet 
include  planet  in  a  hierarchical  ad- 
dress. 

internet  An  enormous  Ethernet 
network  with  tens  of  thousands  of 
government,  educational,  and  com- 
mercial computers  connecled.  The 
resources  of  the  Internet  are  used  by 
amateurs  running  TCP/IP  to  create 
'  wormholes"  that  route  transmissions 
originating  on  radio  through  the  land* 
line  Intemefs  high  capacity  network. 
This  makes  it  possible  to  connect  al- 
most Instantly  from  the  US  to  Aus- 
tralia, for  example,  and  end  up  on  the 
local  Aussie  AX .25  network. 

KAnode  A  proprietary  networking 
scheme  found  In  Kantronics  TNCs,  it 
is  similar  to  NetROM  networking. 

LAN  Local  Area  Networks  are 
groups  o!  nodes— usually  user  termi- 
nats,  like  packet  stations^that  are 
connected  in  such  a  way  as  to  direct- 
ly share  the  network  channel.  In  the 
case  of  packet,  LAN  nodes  are  those 
stations  which  directly  participate  in 
the  CSMA/CD  sJnaring  of  a  frequen- 
cy. This  is  distinct  from  WANs  (Wide 
Area  Networks)  which  are  used  to 
connect  LANs  together.  The  distinc- 
tion is  not  necessarily  tied  tc  geogra- 
phy— a  LAN  could  just  as  easily  cov- 
er more  area  than  a  WAN — but  to  ar- 
chitecture. The  interaction  of  LANs 
on  a  WAN  is  similar  to  the  interaction 
of  nodes  on  a  l_AN.  See:  Backbone. 

MAXFRAME  An  important  TNC 
parameter  that  detennines  the  num- 
ber of  outstanding  (unacknowledged) 
frames  that  will  be  allowed.  This 
number  should  be  lowered  on  busy 
or  noisy  channels;  high  values  of 
MAXFRAME  In  these  cases  will 
cause  a  reduction  in  throughput. 

Modem  From  MODulate-DEMod- 
ulate,  a  modem  is  a  piece  of  hard- 
ware that  converts  digital  Information 
into  analog  signals  in  the  audio  fre- 
quency range  to  permit  their  trans- 
mission over  voice  channels.  In  a 
TNC,  the  modem  is  the  subsystem 
which  is  connected  to  the  radio.  Most 
TNCs  are  delivered  with  1200  baud 
modems  but  pemnit  the  connection  of 
other,  taster  modems  to  the  digital 
section  that  handles  the  AX.25  pnDto- 
coi. 

Multimode  A  box  which  can  op- 
erate not  only  as  a  TNC,  but  also  as 
a  terminal  un;t  (TUJ  for  RTTX  AM- 
TOR,  FAX,  etc.  The  exact  capabilities 
of  multimode  units  vary  from  manu- 
facturer to  manufacturer  Multimode 
units  are — ^of  course — considerably 
more  expensive  than  simple  TNCs, 
but  are  worth  considering  if  the  extra 
functionality  is  interesting  to  you. 

NetBOM  An  automatic  network- 
ing scheme  that  is  stored  on  an 
EPROM  (Electrically  Programmable 


Read-Only  Memory)— also  known  as 
a  ROM,  hence  the  name.  NetROM 
nodes  constantly  exchange  informa- 
tion about  other  NetROM  nodes  that 
can  be  heard  and  worked  from  their 
location.  Users  connecting  to 
NetROM  nodes  can  get  a  list  of 
reachable  nodes  and  connect  to 
tbem,  avoiding  the  time-outs  and  oth- 
er limftalions  of  digipeaters. 

Packet  The  general  name  given 
to  amateur  computer  networking  via 
radio,  It  Is  derived  from  the  use  of  da- 
ta "packets"'  to  provide  data  integrity 
See:  AX, 25;  Frame. 

PACLEN  An  important  TNC  pa- 
rameter which  determines  the 
length— in  characters— of  an  I 
Frame.  Larger  values  will  increase 
throughput  on  quiet  channels  by  re- 
ducing overhead,  but  will  drastically 
reduce  efficiency  on  channels  that  re- 
quire retries.  The  default  size  is  usu- 
ally 128, 

FACTOR  An  experimental  mode 
for  HF  digital  com  muni  cat  Eoris,  devel- 
oped in  Genrtany.  It  takes  the  best 
parts  of  packet  and  AMTOR  and 
combines  them  into  an  excellent  sys- 
tem for  the  conditions  found  on  the 
HF  bands.  Its  legality  for  use  by  US 
hams  is  questionable,  given  the  am- 
biguity of  the  rules  concerning  digital 
modes.  There  is  hope,  however^  that 
this  will  change. 

PBBS  A  Packet  Bulletin  Board 
System  Is  a  computer  program  which 
allows  amateurs  to  exchange  mes- 
sages and  provides  automatic  store 
and  forward  facilities  for  bulletins  and 
messages  addressed  to  distant 
hams.  It  Is  similar  to  a  land-line 
BBS— like  FIDO  and  other  systems 
that  forward  messages. 

Protocol  A  set  of  rules  that  speci- 
fy the  structure  of  transmitted  data 
and  handshaking  (signaling  used  to 
communicate  over  a  data  channel).  A 
protocol  Is  something  like  the  rules 
used  on  voice  repeaters  to  prevent 
confusion  and  Interference,  though 
much  more  formal  since  computer 
programs  don't  think.  See  AX.25; 
TCP/IP. 

Retry  A  request  for  re-transmis- 
sion o!  a  damaged  frame,  or  the  re- 
transmission of  the  frame.  See:  Error 
Detection  and  Correction. 

Rose  Yet  another  networking 
scheme  prevalent  in  the  eastern  half 
of  the  US.  It  has  some  technical  merit 
and  wide  support 

RTTY  Radio  Teletype  is  the  origi- 
nal form  of  digital  communication  via 
radio.  In  its  original  form  it  uses  a 
simple  5-bit  code  called  Baudot 
(Baw'-doe)  which  allows  for  transmis- 
sion of  only  upper  case  letters  and 
the  figures  0-&.  See:  Baud. 

Serial  Port  A  communications 
port  found  on  a  computer  or  terminal. 
Serial  ports  and  other  serial  devices 
send  and  receive  their  data  as  a 
siring  of  bits,  one  alter  the  other.  This 
is  opposed  to  a  parallel  port,  which 
transmits  two  or  more  bits  In  paralEel, 
Serial  ports  are  the  most  common 
connections  to  TNCs  and  other  com- 
munications devices. 


SLOTTIME  An  important  TNC  pa- 
rameter that  works  in  conjunction 
with  the  PERSIST  parameter  to  more 
thoroughly  randomize  attempts  to  ac- 
quire the  channeL  On  busy  channels, 
it  is  important  that  transmissions  oc- 
cur at  highly  random  intervals  after 
the  channel  is  quiet,  to  avoid  colli- 
sions. SLOTTIME  and  PERSIST 
work  like  this: 

SLOTTIME  specifies  the  amount 
of  time  the  TNC  will  wait  before  gen- 
erating a  random  number  between  0 
and  255,  which  will  be  used  by  PER- 
SIST 

PERSIST  sets  the  threshold  (0- 
255)  which  will  be  checked  against 
the  random  number  each  time  SLOT- 
TIME  specifies  one  should  be  gener- 
ated. 

The  exact  settings  of  these  values 
is  a  matter  of  LAN  management  and 
should  be  determined  by  a  technical 
committee  of  the  local  packet  organi- 
zation, 

SSID  A  Secondary  Station  Identi- 
fier is  a  number  following  the  call- 
sign  that  allows  a  station  to  have 
multiple  connections  active  without 
collision  of  the  packet  address. 
SSlDs  up  to  and  including  15  are 
valid.  An  SSID  of  15  is  usually  at- 
tached to  a  user's  call  when  they  are 
being  heard  through  a  network  node 
like  a  NetROM  node. 

TCP/IP  Transport  Control  Proto- 
col/Internet Protocol  is  the  protocol 
used  on  the  Intemei  It  is  the  closest 


thing  to  the  umversal  solvent  of  the 
networking  world,  and  is  being  adopt- 
ed by  amateurs  as  an  alternative  to 
AX.25,  While  it  has  some  distinct 
technical  advantages,  it  is  much 
more  difficult  to  get  running  than  a 
TNC -based  AX.25  station.  A  suite  of 
software,  including  Phi!  Karns' 
(KA9Q)  implementation  of  the  utilities 
needed  to  run  TCP/IP.  can  be  found 
on  many  BBSs,  The  best  way  to  gel 
started  in  TCP/IP  is  to  find  someone 
already  running  it. 

Termmal  Emulation  Using  a 
computer  program  to  emulate  a 
dumb  terminal.  Digital's  VT  series  is 
the  most  common  choice. 

TheNet  Another  automatic  net- 
working scheme,  similar  to  NetROM. 
See:  NetROM. 

TNC  A  Terminal  Node  Controller 
is  a  box  containing  a  modem  and  the 
"brains"  to  run  AX.25  protocol.  Be- 
cause of  the  fnteiligence  built  in,  it 
needs  only  to  have  a  terminal  and  ra- 
dio connected  to  work.  Some  soft- 
ware  implementations  of  TNC  Intel II* 
gence  are  aval  fable  for  use  with  inex- 
pensive modems. 

IHC  Parameters  Settings  used 
by  the  TNC  to  determine  how  it  will 
behave.  Because  of  varying  channel 
conditions,  there  is  no  single  "ideal" 
set  of  values.  Other  Ihings  like  call- 
sign  and  text  messages  are  also 
in  the  set  of  parameters.  See: 
MAXFRAME;  PACLEN;  SLOTTIMI 

WAN  See:  L^N. 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEA  TURING  AN  EXTENSIVE  UNE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 

$3699°*^ 

#FnoooD 


Y-A.ESU  USA. 


FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


220MHZHT 

2MHT 

440  f^HZ  HT 

2M/440  HT 

1 22  MHZ  HT 

2M/44  MOBILE 

ALL  fVlODE  HF  PORTABLE 


$328.00 
$299.00 
$339.00 
$404.00 
$429.00 
$629.00 
$929.00 


IF  YOU  RE  IN  THE  BAY  AREA,  STOP  BY! 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Call  us  at  (408)  998-5900 

Since  1933 
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STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios.  Unsurpassed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 

amateur  radios. 


Mini  Deluxe  HTs: 

C168A2meter 
C468  A  450MHz 


CaH  For 
Price 


Twin  Band  HTs 

C228A  2M/220MHZ     cail  For 
C528A  2M/440MHZ       ^^" 
C628 A  440MHz  &  1.2GH2 

C558A  CaJl  For  Price 

Twin  Band  Mobile 

C5608DA  2M/440MHZ 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios. 
CaU  1-800-292-77U  for  details. 


C  &  S  SALES,  INC.  »  \2Ab  Rosewood,  Deertield,  1L60015 

(708)541-0710  •  FAX:  (708)520-0085     write  foh  free  catalog 
WE  WILL  NOT  BE  UNDERSOLD       prices  subject  to  change 
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Link  Communications  RLC-lt 

Repeater  and  Unking  Controtier 


RLC-II  Features: 


(1 }  Fuii  Featur&d  Repeater  po/f 
(2)  Unking  Futt*Dup}ex  pori$ 

-  Unking  ports  cspabte  of  apemtin    i 
as  stand  aione  repeater  ports 

-  Separate  ID'S.  Titne-Out  Timers,     i 
Nang  nmefSy  and  Cot/rtesy  Beeps 


(4}  Analog  Unes  Pfogrammabie  for 
Temperature  ana  Voftage  Readings 

(4)  Input  Unes  for  Contact  closure 
Readings 

(3)  Output  Unes  for  control  ot  ^Jtt&mat 
pehphemis 


•  Clean  and  UnderstmnMbte  Vok:e  ^r07&iief  with  400  ^  wotdB 
%AiPonsfwm£Kmcm^o(3PiinixmalMng(^sneaaxss^mm^ 

•  DTMFAi^ess  from  ALL  Ports 

•  2400  Baud  Senai  Port  aiio^s  remote  programming  o/  ^e  RLC-tl 

•  Ogtionat  Futt  Duplet  Autopatcfi  with  200  Number  Diaier 
Oniy  $199^95 piussAh 

•  Optional  19'  Steel  Rack  Mountable  Ertclosure  Onty  Si 00.00 plus  sSh 

•  (20}  Time  Scheduler  Slots  with  Houfty,  Daiiy  and  Weekly  Events 
VoiCB  Time  of  Day  Clock 

•  Compfme  Remoie  Programming  using  DTMF  Tones 

m  Mutttpte  Passf/^nd  PtkaHy  Assigns^  m  each  convnand 
m  M  CommanOscan  be  renamed  from  II0  $  di^  fft  iength 

•  Independent  DlM^mute  fiM^c^ion  can  be  ass^ed  tu  aH  pons 

•  Doug  MBf  RBht  RemotB  Base  amtrof  of  Kenmxxi  Ram  suppod 

ONLY  $599,95  piu^s^n 

Lfnk  Communications 

P.O.  Box  1071 

Bozeman,  MT  59771-1071 

(406)587^085 


¥i 


VMS  A. 


^^^^^^^^B 
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The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  full  of 
information  10  help  you  get  more  fun 
om  of  amateur  radio,  Basic  **how-to"  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  We*ll  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  You'il  find  ii  ali«  and  more,  in  the  pages  of  Radio  Fun. 

Don*!  wait  another  minute.  Subscribe  loday  for  only  $12.97  for  one 
year.  That's  12  i^Kues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  ihc  newcomer,  or  any  ham  who  wants  to  get  more  fun  and 
excitement  out  of  amateur  r^lo— Radio  Fun ! 


12  issues  for  only  $12.97 
1-800-257-2346 


r 
I 


DYES!  Sign  me  up  right  now! 


12  issues  of  Radio  Fun 
forSl2.97. 


1 


NAME 

CALt 

Atjoness 

CITY 

Check 

MC 

STATE 

Visa_ 

ZIP 

CARDf 

Class  License 


Year  licensed 


EXPIFIES 

73  Subscriber 


QSr  subscriber 


CQ  Subscriber 


Mail  to:  Radio  Fun.  P.O.  Box  4926,  Manchester,  NH  03 108 
[Or  call  800^257-2346  (in  NH  cail  625- 1 163),  FAX:  603-669-28351 

Canadt  odd  S7  CO  plus   7(1  GST  Foreign  add  SJ2  W  mifux.  S36.U0  lirnuil  isrcvk^^LiinJ  Rutc  IIS. 00  Buk: 
Sutsscnpftdci  Rile  S 14-^ 
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Number  21  on  your  Feedbac*^  card 


Michael Brym  WB8VGE 
2225  Mayfiower  NW 
Massiliort  OH  44646 

The  Argonaut  II 

What  separates  one  company  from 
another  is  how  ihat  company  change 
or  ffnpfoves  a  pioduct  based  on  inpul 
from  its  customeis,  Ten-Tec  is  a  good 
example.  Ten-Tec  began  as  a  company 
producing  QRP  equipment  and  their 
Argonaut  line  has  become  Ihe  world 
standard  in  low  power  amateur  radio 
transceivers.  When  Ten-Tec  Introduced 
the  Argonaut  II  at  ttie  '91  Dayton 
Hamveniion,  thsf©  were  some  rough 
edges.  The  unit  t  initially  reviewed  re- 
vealed some  of  these  rough  edges  ar>d 
olher  people  noticed  the  SBm&  things. 

Most  companies  would  have  just 
weathered  ihe  siorm  and  let  ttie  rain 
roll  off  their  backs.  Mot  Ten-Tec*  At  the 
*92  Dayton  Hamvention  1  cornered  Tom 
SalvetU  KC3NF,  vice  president  ol  Terh 
Tec  marketing.  Tom  mentioned  Ihat 
Ten-Tec  made  several  changes  in  sub- 
sequent production  runs,  most  in  the 
summer  and  tall  of  1991.  The  first 
dozen  or  so  prototypes  were  the  on  as 
thet  got  oul  as  review  units.  A  prototype 
was  the  one  I  received  for  the  original 
review.  Tom  offered  a  second  Argo  H 
for  me  to  review.  Tom  assured  we  the 
next  run  0t  Argo  lis  would  be  from  a  tSI- 


Low  Power  Operation 


ferent  mold. 

The  New  Argo  II 

"Give  rrte  a  call  after  the  Hamven- 
tion  and  III  get  a  new  Argo  II  for  you  for 
Field  Day "  Now,  I  might  t>e  a  litife  siow 
on  the  uptake,  but  reviewing  a  radio 
during  Reld  Day  is  asking  for  trouble. 
Field  Day  has  to  be  the  alt-time  worst 
place  to  test  a  new  radio.  You  gel  al] 
kinds  of  critters  flying  about  on  Field 
Day,  from  no  antennas  10  weak  batter- 
ies. Don't  forget  all  the  other  stations 
ali  trying  to  be  on  the  same  band  at  the 
same  lime, 

WelL  several  days  before  Reld  Day. 
the  Argonaut  II  anived.  The  first  thing 
that  got  my  attention  when  t  opened 
the  bom  was  a  full-blown  manual  with 
schematics  for  the  Ajgorvayt  11.  Ail  my 
first  unit  had  were  some  instructiors  for 
memory  programmir*g  and  some  con- 
der^ed  operating  instmctions. 

This  time  around,  the  Argonaut  11 
seems  to  have  a  better  fit  and  finish 
than  the  first  unit  I  tested.  The  silk- 
screening  seemed  mucii  clearer  on  the 
front  paneL  Gone  are  the  Torx  screws 
holding  the  covers  on.  In  their  place, 
Phillips  screw  heads.  Now  you  can 
open  the  case  without  a  irip  to  Sears 
for  tools.  On  the  back  there  is  a  }ack  for 
an  extannai  speaker  (1/4"  jack)  and  an 
€~pin  DJN  jack  lor  t/0  ports.  These 


Th6  Tm-Tec  Argonaut  II. 


ports  include  receive  audio.  T/B  line 
and  Iransmrt  audio,  as  well  as  T^R  line 
10  key  an  external  amplifier  Ten-Tec  did 
not  tndude  the  barxt-line  outputs  on  the 
rear  of  the  Argonaut  II  lo  automaticat- 
]y  select  the  proper  band  on  the  am- 
plifier.  Remember,  you  purchased  a 
QRP  tiansceivef  in  the  Rist  place.  Yes, 
QRPers  do  use  amplifiers,  just  ask 
Randy  KOBJN  but  hooking  up  an  Arg- 
onaui  II  to  your  SS220  is,  well  differ- 
ent! !f  you  want  lo  run  100-f  watts  and 
then  use  an  ampllffer.  gel  the  Delia. 
You  can  turn  the  Delia's  RF  power 
down,  loo. 

Many  of  the  improvements  to  the 
Argonaut  II  were  done  to  Ihe  finmvare 
comroliing  the  CPU.  There  are  two 


changes  I  really  like.  First,  in  the  older 
version  of  the  firmware,  when  the  Argo 
II  went  into  transmit  the  frequency  was 
locked.  You  OMJkin  I  move  the  frequen- 
cy aroynd  t^ie  band  with  the  main  tun* 
ing  knob.  Now  this  probiem  has  been 
fixed,  \  guess  It's  not  the  best  thing  to 
do  on  the  bands,  but  band  swishers 
are  a  pad  of  life,  II  r>olhing  etse,  it's 
great  to  swish  around  to  find  the  res- 
onate point  of  your  antenna. 

Second,  the  ffrst  Argo  II  did  not  iike 
operating  on  battery  power.  When  the 
battery  voltage  dropped  down  to  12 
volts,  things  went  kinda  weird.  By  flash- 
ing the  display  on  and  Off.  the  new 
firmware  lets  the  user  know  the  battery 
votlage  is  loo  low  so  operate.  There 
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Quality  Microwave  TV  Antennas 
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Amateur  Radio 
Language  Guide 

•  Wr^en  especial  ly  for  ihe  ham  latJio  operaiw 

•  HondieOs  o\  p-hrascs  *  VoL  l— »nq:l  Frsnch, 
Spanish,  German,  Japanese,  Polisii  *  Vol  2— 
inci  Swedish.  Italian.  Pnrtuguege,  Craaiian. 
Mo^v^egian   Vol,  3— incI    Ras^nn,  DArtifih, 
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High  Performance  Software  by  VVATRAI 


DESIGN  YAGIS 
THE  EASY  WAY 

WITH OUK  HIGH  SPlliiD  YAtii  MODELING  PROGR.VM 

•  Hercules.  CGA,  EGA,  VGA  graphics 

•  Optimt/^r 

•  Aulo  Design 

•  2  to  12  FtL^niint  to  999  MHz 

•  Acciiracv  verified 

•  ARRL  Lab  Tefiied 

•  Fi<?td  icsiin^  shuM  ed  the  Qt  tCKY  AGI  It  plots  lo  be 
^ery  accur^iic  . . .  ihi^  speed  and  juii>desi|;n  fcaEuro 
»re  bnlljanl/'  -  Miinin  Eltis  ZLl  ANJ ,  presideni  of  itw 
Aukiand  branck  of  I  he  NZART. 

QUICKYAGI II . . , . . ,  ,$32,00* 

CALL  SIGM  REQUIRED  WITH  ORDER 
For  PC/XT/A  I  sM  Compaiiblc.  5-15"  &  ^S'  floppicN. 
•Add  %Xm  S  &  H;  S5.00  oubidc  USA.  AZ  oidcrs  add 


53%  stale  lax. 


SASEfor  mfo* 


RAI  ENTERPRISES 
4508  N.48th  Dr.  Plmeniv,  \Z  85031  LSA 
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XBANO  TBANSMITTER 

Miniature  (2V4  x  3^^  x 
1")GaAsmicfoslrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  externa!  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowfrequency 
pulling.  Great  for  long-range  testrng  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

CompleiD  Assembled  System  „„. $39.00 

Parts  h  Instruction  Kit ....,.» ,....  $29.00 

Pius  $100  Sfiipf^ng  and  Handling 


INNOTEK  Inc. 


P.O.  Box  80096.  Fort  Wayne,  IN  46398 
(219)489-1711 

Visa  '  MasterCard  -  Ched(  *  Horsey  Ofdar  *  COD 
Money-Back  Guarantee 


TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Digit  memorv, 

T-2000        $169  PPd'  USA 

SURVEILLANCE/. 
COUNTERSURVEILLANCE 

catalog  S5. 

EMCOM 

10  HOWARD  Srr,  BUFFALO,  NY  14206 
(716)852-3711 
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were  more  changes  done  lo  the 
ftrmwar©  controlling  the  Argo  IL  but 
these  two  I  really  think  help  the  most. 

The  first  Argo  II  I  reviewed  showed 
different  amounts  of  transmit  current  tor 
the  same  amount  of  RF  output.  This 
time  around,  the  current  for  Ihe  trans* 
miner  \s  within  a  few  hundred  mil* 
iiamperes  of  each  other  Transmit  cur- 
rent ranged  from  a  low  of  2.51  amps  on 
80  niters  tO  a  high  of  2.84  amps  on  17 
meters,  RF  power  was  5  watts  into  a 
50-ohm  load.  No  signal  receive  current 
is  832  mA  on  receive  with  the  t^ack- 
Hghtir^  oft,  and  688  mA  with  Urn  back- 
ig^ting  on. 

In  the  past,  l^eying  the  radio  with  a 
transistor- switched  keyer  seerited  to 
cause  some  trouble.  I  was  atiie  to  key 
the  Argo  II  using  anything  I  had  m  my 
siiac^  A  ftx?  rm  not  sure,  but  itm  first 
ones  of  the  line  had  trouble  with  sorrie 
keyers. 

For  Ihe  times  wf*en  you  want  to  lis* 
ten  to  the  BBC  on  5075  kHz,  the  AM 
aijcfio  response  rofis  Off  at  1600  Hz  (as 
reported  by  QST)  is  easily  fixed.  Adjust 
the  NOTCH  control  so  pI  js  100  percent 
out  of  the  circuit  (fully  counterclock^ 
wme).  The  Argo  tl  is  rK>t  a  Drake  R8, 
and  it  was  not  designed  to  tse.  but  it  al- 
lows for  good  shortwave  listening.  MosI 
of  the  QRM  fighting  contnDls,  however. 
aie  offline  when  \n  AM  nrtode. 

Field  Day  Testing 

The  reaf  acid  test  came  during  Rofd 
Day.  t  set  the  Argo  II  up  beside  our 
phone  station.  Don  Wade  WDSDEA 
was  using  our  ICOI^  735.  His  antenna 
was  a  G5RV.  I  used  a  can  terete  ed 
Zepp  and  fed  the  antenna  with  a  run  of 


300-ohm  TV  twin  lead  and  some  450- 
ohm  open  ladder  line.  1  ran  out  of  TV 
lead  wire.  The  Argo  II  received  its  pow- 
er from  an  80  amp/hour  battery,  solar- 
charged  of  course. 

Our  club  had  a  CW  slation.  too.  An 
old  Triton  4  was  pressed  into  duty  this 
year  for  the  CW  station.  Both  the 
phone  and  Ihe  CW  station  were  run- 
nrng  100  watls  outpuL 

Anyone  working  the  event  Ihis  year 
can  tell  you  the  band  conditi'cms  were 
tfie  pits.  Everyone  Started  out  on  a  dif- 
ferent band.  After  a  few  hours  went  by, 
we  all  knew  how  bad  the  bands  reaify 
were.  Toward  Ihe  late  part  ol  the  night, 
we  somehow  all  mar^aged  lo  be  on  the 
saTDe  band  at  Ihe  same  time.  The  band 
happened  to  be  30  meters;  Don 
WD8DEA  on  75  meter  phone,  the  CW 
station  Qn  Ihe  one  end  and  me  in  the 
mkkMe. 

When  the  CW  station  was  on,  the 
phone  station  gat  nailed.  Turning  on 
Ihe  attenuator.  I  was  not  only  able 
to  work  statk>ns.  but  1  was  also  able  to 
nudge  up  as  close  as  5  kHz  to  the 
CW  station  wrthout  getting  naiied.  Oh 
yes,  I  could  tell  when  the  CW  station 
was  transmitting,  but  I  coufd  still  oper* 
ater  On  the  other  har^d,  I3Qn  threw  up 
his  hands  and  headed  for  the  food 
tabfe. 

]  took  my  old  Argonaut  509  with 
me  and  swapped  out  the  pair,  I  never 
nfiade  it  to  the  front  of  the  radto  as 
the  CW  station  nailed  the  509  right 
then.  I  quic*;!y  unpEugged  the  509  and 
replaced  it  with  the  Argo  tU  1  thought 
the  509,  having  a  tuned  front  end, 
versus  the  Argo  ll's  broadbanded 
front  end,  might  be  better  I  guess 


not.  All  In  all.  the  Argo  II  really  did 
super  on  Field  Day. 

Suggestions  for  Improvement 

Are  them  still  some  rough  edges? 
Well,  nolhing  is  perfect  and  yes,  there 
are  some  things  Jhat  I  feeJ  need  lo  be 
looked  at. 

With  the  full  manual,  many  of  the 
finer  points  in  setting  up  the  Argo  II  are 
fully  explained.  I  would  tike  lo  see  a 
drawing  on  the  setting  of  the  bandwidth 
control  and  adjustable  filter  conlroL 
This  drawing  should  show  the  approxi- 
mate locations  lor  bandwidth.  Put  the 
bandwidth  control  here  tor  500  Hz 
wide,  here  for  1200  Hz.  etc.  As  slk:k  as 
the  variable  bandwidth  control  is.  Ten- 
Tec  would  really  have  a  radio  if  I  could 
have  the  t>est  of  the  d»gltai  stuff  and  \he 
crystal  filters  from  my  Argosy  II.  Yes, 
the  cost  of  all  the  filtefs  would  be  ex- 
pensive and  yes,  you  would  lose  ttie 
advantage  of  the  variable  bandwidth 
controi.  but  It's  a  thought, 

I  found  It  hard  to  keep  a  station  can- 
tered in  the  passband  of  the  receiver 
when  t  tightened  up  the  filtei^  band- 
width.  I  fixed  this  problem  by  myself  by 
setting  the  fitter  control  at  the  lt  o'clock 
position  and  ther)  adjusting  the  PBT 
tuning  control  to  center  the  station  i 
wanled.  Leaving  both  controls  alone.  I 
used  the  rmiin  tuning  knob  to  tune  the 
slation  in  to  my  ftlief/PBT  settir^gs.  This 
seemed  to  work  the  b^st  under  FD 
ORM. 

Ustng  the  Spot  function  to  get  a  sia* 
tion  properly  tuned  in  was  difficult  dur- 
ing the  FD  QRM.  W  worked,  but  I  had  to 
run  up  the  sidetone  level  so  high  to 
overcome  the  QRM,  then  reduce  the 


fevei  to  save  my  hearing. 

The  goof  that  I  am.  I  worked  both 
CW  and  SSB  during  FD.  Switching 
from  SSB  to  CW  is  no  big  deal,  only  a 
couple  of  buHon  pushes.  But,  I  sure 
miss  the  automatic  mode  selection  fea- 
ture most  modem  transceivers  have. 
Going  from  75  SSB  to  40  CW  and  not 
pushing  the  buttons  caused  me  no  en^i 
of  grief.  I'd  key  the  rig,  then  gel  a 
sidetone  but  no  RF.  After  looking  for 
loose  wires,  downed  antennas  and  ev- 
erything else  in  between,  I  no!iced  that 
the  radio  was  in  the  wrong  mode. 
RATSIJ  l(  would  Ishould)  be  a  simple 
char^ge  to  the  firmware  10  have  the  ra* 
dio  switch  modes  as  you  change  fre- 
quency. Going  from  7.040  CW  to  7.300 
SSB  would  then  be  automatic.  Moving 
from  40  meter  lower  sideband  to  20 
meter  upper  sideband  would  also  be 
aytomal«;.  As  it  ts,  the  Argo  II  won't  do 
this  Simple  task. 

The  Argo  II  has  nr:any  pluses,  too, 
WfEh  the  LCD  bacMighting,  the  dispiay 
M  iK3t  tire  out  my  eyes,  even  at  3  a.m. 
Shutting  off  the  badst^hting  saves  only 
atwut  50  mA  so  f  just  kept  it  on  all  the 
time. 

The  semi-QSK  (slow  QSK)  worked 
oiil  quite  welt  under  the  QRM  of  Field 
Day.  I  like  to  work  QSK  with  Ihe  beSJ 
of  them,  but  FD  is  really  hard  on  the 
ears. 

I  have  to  hand  it  to  Ten-Tec  fof  get- 
ting many  of  the  problems  worked  out 
of  the  Argonaut  II.  You  don't  see  this 
too  many  times  nowadays.  So.  next 
time  you  work  a  slation  and  he  tells 
you,  "Rig  here  is  Argo  NT  he  has  a 
wofldcfass  QRP  transceiver  on  hjs 
desk.  He  has  an  Argonaut  IL 
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1,000'fl  of  public  Domain 

AnltflUF  RAdio  Progrimi  and  Data 
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HANDIE'BASE 

^  PATENT  MACLED 

Wt  Frnally!  An  accessory  for  your  Handle  Talkie 

Ht  or  Hand  held  scanner;  Functional,  Etficienl, 

■B    m  EGonomical,  Attractive  Walnul  Base    Send 
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Bost  3504  Oept.  C-1,  Broken  Arrow,  OK  74013-2504 
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Simpiex  Repeater  System 


-  Handle  TaikJe  {feady 
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2  mode  operation.    Announce  or  Repealer 

'  Commercial  quality  3.2  kH^  pass  band 
Emergef>cy  coofdrnaiJon  tesis  and  dnils 
Club  meetings  announcafnenl^ 

-  Temporary  repeater  safviot'S 

-  Range  extendefs 

-  Passfcr^  trailic 

-  Hiktng.  ftsh+ng,  back  packing,  exploring 

-  Fox  hunling 
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ir'i  Amazmx  wA^J  StmpUt  run  litt  Brrtftf 
US  DigrTal  Co  Direct  US  Mor^jj  Order  -  Prompt  ServKe 
3B0  Rougeau  Ave  CertirfetJ  Ch^ue  Prompl  Service 
Winnfpeg.  MS  Personal  Cheque.  Clearing  Tim© 

Canada  R2C4A2        pfioiw  1204)  661  6859 


Micro  Video  Camera 


Small  size  1"  x  2"  x  J" 

Ligbt  Weight  <  4oz.  Low 

Power  7  -  15  volts,  @ 

SSnta.    Low  Light  @  2 

Lux.  Camera  comes  com- 

plet  in  nietal  czse  with 

RCA  plug  for  video  out 

and  two  ptgt^ed  power 

wires.    Camera  is  presently  in  use  hi  Bt/C 

airplanes,  helfcopters,  cars,  tanks  and 

robots.     Camera  output  is  staxKlanI 

NTSC  at  Iv  p-p,  240  line  resolution  wfih 

electrcHiic  Iris.   Full  stock  on  hand. 

Satisfaction  Guaranteed! 

Factory  New,  onij  $  229.95  +  %6 
s/H  For  product  infamiatioii  and 
ordering.  Call  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Dr.  Santa  Ana, 
California,  zip  92704     FAX  (714)  545  »04i 
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ATV  /  SSTV 

NTSC  /  PAL  Interiaces  for  PC's 

*  Use  yoyr  PC  a   _     jsij  cam^i^  iof  hign  quality  images 

*  CHBOMA  GoW  Si43er  VGA  wrtti  32.768  cokws  ami 

NTSC  /  S- Video  output  for  iusi  S369 

*  VIP  640  m^:  f  PAL  video  d^ltzefsvntti  &t0x480 

resoMton  and  up  ta  16  rrittlon  cdtors  from  SI29 

*  One  year  w^rtanty  -  30  ctey  money  back 

*  As  seen  m  Augiist  issue  of  73 
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Special  events 

Ham  Doings  Around  the  World 


ANNOUNCEMENT 

McGregor,  TX  Amaleur  Radio 
License  E^ams  are  offered  the 
2nd  Sal.  of  each  month  at 
The  Community  Center.  2nrf  and 
Madison,  at  9  AM«  for  all  levels. 
Fee  $5.40.  Wafk-ins  welcome. 
Contact  Afma  AB5BA,  (817)  859- 
5374.  or  Ed  ABBCG.  (8 17}  840- 
3WT. 

NOV  t 

LEBANON.  IN  The  Boone  &  Clin- 
ton County  ARCs  will  sponsor  a 
Ham  Fesi  at  Boone  County  4-H 
Fairgrounds  Warm  &  Dry  Commu- 
nity BIdg.  from  8  AM-4  PM.  Set-up 
al  7  AM.  This  location  is  17  miles 
north  of  Ir^dy,  just  qlf  hSS  at  exit 
138.  Free  parking.  Free  Tallgaling. 
VE  EKsms  nearby.  Flea  Market. 
Dealers.  Admission  $3.  Table  and 
space  $2.  Talk-in  on  147,105  and 
443.150,  For  info  call  Don  Jsck- 
mart  N9iLX,  (317)  482-5211  or  Don 
Lecktitner  N9GBO,  (317)  654- 
6580.  or  write  to  Boone  County 
ARC,  P.O.  Box  186,  Lebanon  IN 
46052, 


NOV  7 

ENID.  OK  The  Enid  ARC  will  host  a 
Ham  Swap  Meot  at  Garfield  County 
Fairgrounds'  Hoover  BIdg..  Oxford 
St.  and  H,  4th,  Admission  $1  at  the 
door.  Free  tables.  VE  Exams  at  10 
AM,  waJk-in  only.  There  wlH  be  tech- 
nical programs  ttifoughout  the  day. 
Contact  Fred  Setfridge  N5QJX, 
(405}  242-3551  or  Tom  Worth 
N5LWT,  (405}  233-8473. 

EUSTIS,  PL  Tne  Lake  ABA  will  hold 
their  arknual  Hamfest/E^ectfonics  Ex- 
po at  the  Lake  County  Fairgrounds 
in  Eustis  F!_  from  9  AM-5  PM.  Tick- 
ets S4  in  advance,  $5  at  the  door. 
Tables  still  available  @  $12,50  (in- 
cludes 1  free  admission).  Large  tait- 
gate  area,  spaces  $5  (does  not  in* 
dude  adm(ssion).  VE  Exams  tor  all 
classes  will  start  at  1  PM.  Contact 
Cole  4.  Ruck  KC4UIG,  (407)  273- 
1624. 

MILWAUKEE,  Wl  The  Milwaukee 
Repeater  Club  will  sponsor  the  Sth 
annual  6.91  Friendly  Fest.  rain  or 
shine,  from  8  AM-I  PM  at  Serb  Halls 


Listings  are  fres  of  charge  as  space  permits.  Piease  send  us  your  Speciaf  Bvent 
two  months  in  advancB  of  the  issue  you  want  it  to  appear  in.  For  exampfe.  if  you 
want  it  to  af^ear  in  the  January  issue,  we  shooid  receive  it  by  Oc totter  31.  Pro- 
vide a  dear,  concise  summary  of  the  essential  detaiis  about  your  Speciat  Event. 
Caff  our  BBS  at  (603)  924-9343.  and  checf(  Special  Events  File  Area  #t1, 
EVENTS.TXT  for  iistmgs  that  were  too  late  to  get  into  publicatfon. 


1  a  2,  51st  A  Okiahoma,  All  on  the 
ground  floor  with  easy  access.  Set- 
up aJ  7  AM.  Advance  tickets  $3.  S4 
al  the  door  4'  Tables  S4  in  advance, 
$5  at  the  door  To  save  $1  per  ticket 
or  table,  send  SASE  with  payment  to 
The  Milwaukee  Repealer  Club, 
P.O.  Box  2723,  Milwaukee  Wf 
53201  before  Oct,  31.  VE  Exams  on 
site.  Talk-in  on  146.91-  (The  Friendly 
Rptr.)  and  on  146.52, 

NOV  8 

LONG  ISLAND.  NY  The  Radio 
Central  ARC  will  hold  tfteif  HAMEX- 
PO  at  Suffolk  Community  College. 
Long  Island  Expwy.  exit  62. 
Nicholts  RdJCounty  Rd.  97  North  1 
mile.  All  indoor  Flea  Market,  Ham 
Dealers.  Computer  Show,  Free 
parking.  VE  Exams.  Admission  $5 
at  the  door  Tables  $20  In  advance. 
Send  to  Radio  Centra f  ARC.  P.O. 
Box  €80,  Miller  Place  NY  11 764. 
TaIMn  on  145.t5-4Z  or  449.525- 
2A.  For  into  call  John  Mark 
KB2QQ,  (518)  639  €336,  or  Jo 
Ann  Coltetii  N2tM£,  (515)  399- 
1877. 


NOV  1 4 

MONTGOMERY,  AL  The  Montgomery 
ARC  will  host  the  15th  annual  Mortt- 
gomery  Hamfest  in  Ganet!  Coliseum  at 
the  South  Alabarna  Stale  Fairgrounds, 
located  on  Federal  Dr.  from  8  AM -3 
PM.  Free  admission.  Free  parking,  Rea 
Market  set-up  3-8  PM  Nov.  13th,  and  6- 
8  AM  r4ov  I4th.  All  tndOOfS,  No  reser* 
vatlons  required,  FCC  Exams  on-sil© 
beginning  at  8  AM — bring  original  and  a 
copy  of  your  current  license,  pcture  10 
and  S3.0G.  TalkHri  on  146.24/.84  W4AP. 
Ragchew  on  146.32/, 92  (with  phone 
palch.  *up/#down),  1 47  jaf.  10.449.50/ 
444.50.  Special  Hamfest  rates  al  Days 
Inn.  1-35  Exit  #3;  desk  phone  (205) 
2B9-9S11:  or  (across  the  street  from  the 
i-tamfest.  Coliseum  Motel.  (205)  265- 
0S8$  or  1^00-876-6835.  Fof  info,  wnte 
to  Hamtest  Committee,  cfo  lit  Diane 
Dr.,  Prativilte  AL  36066,  or  phone  Jig- 
gs,  (2QS)  365-0380.  or  Fred,  (205} 
270-0909 

NOV  1  4 

PLYMOUTH.  MA  The  Mayflower 
ARC  will  host  a  Flea  Market  at  the 
Plymouth  Memorial  Hall  BIdg.  in 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


-^  -.::--?i :', ;  n  -  f?  ^;i — t^TKfTTr'ffS?;.: 
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New  1 0  Watt 

Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quality 
from  over  25years 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV,  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  youVe  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  >1 0  Watt  p.e.p.  with  one  xtal  on 
439,25,  434,0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4*110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7,5x75x2.7*  aiuminym  box. 

Transmitters  sold  only  to  lk:efised  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(818)  447-4565  mf  aaifv5:30pm  psi. 

P,C.  ELECTRONICS 

2522  Paxson  Lane  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB&YSS) 
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PCS  and  SCHEMATIC  C.A.D. 


EASY-PC 


•  Runs  on 
PC/XT/ATy286/3a6  With 
Here,  CGA,  EGA,  VGA, 

•  Design  Single  sided, 
Double  sided  and 
Multilayer  boards. 

•  Provides  Surface  Mount 
support* 

•  Standard  output  includes 
Dot  Matrix  /  Laser  /  Inkjet 
Printers,  Pen  Plotters, 
Photo-plotter  and  N*C* 
DrilL 

•  A¥vard  Winning  EASY-PC 
is  now  in  use  in  over 
13,000  Installations  In  70 
Countnes  World- wtde. 

•  Much  easier  than 
Lightbox  and  tapes. 

«  SUPERBLY  EASY  TO 
LEARN  AND  USE. 

•  Not  Copy  Prolecled, 


Options:-  tOOO  piece  symbol  library  $75.00, 
Surface  Mount  library  $112,  Gerber  Import  facility  $195,00 


1 


BRiTiSw 


*W*flD 


Fof  full  info',  write>  fax,  call  or  use  Inquiry  # 

Number  One  Systems  Ltd. 

HEF:  73s,  HARDING  WAY,  STRIVES,  HUNTINGDON, 
CAMBS.,  ENGLAND,    PE17  4WH. 

Telephone:  Fax: 

USA:011-W^480-61778.  USAl0 11-44-480-494042  AMEX,VISA, 

Intnl:-    +44^SD-61776  Intnl:-  +44-480-494042  MasterCanJ 

UK  :-  04SO  61778  UK  :-  0480  404042  Welcome 


aRGL£  1  QN  READER  SERVICE  CARD 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  UNE  OFICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


«IC-765 


JG-12GAT 

1C-R1 
IC-R100 

IC-735 

IC-725 
IC-3SAT 

IQ-72B 


1 ,2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 
220  MHZ  HT 

ALL  MODE  HF  TRANSCEIVER 


$324.00 

$519,00 
$599  00 

$899-00 

$799.00 
$319.00 

SI  089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Catf  us  at  (408)  998-5900 

Since  1933 


-  Packet  Radio  - 

Portable  &  AfTordable! 


McmHBP-I 

Packet  Modern 
Made  in  USA. 


^Simple  Ins ta  II at  i on 

*  No  External  Power 

*  Smart  Dog™  Timer 

*  Perfect  For  Portiible 

*  Assembled  &  Ttfitecl 

*  VHF,UHF,HFtlOM) 


Wjierher  you're  an  experienced  packeteer  or  a  newcomer  wan  Li  tig  to 

explore  packet  for  The  first  time,  this  is  what  you've  been  wwting  for! 

Iliankj  to  a  breakthrough   in   digital   signal    processing,   wc   have 

developed  a  tiny,  full-featured,  packet  modem  at  an  unprecedented 

low  price-    Tlie  BayPac  Model  BP-1  Ira&sfortiis  your  PC-coiiipaLible 

computer    ioto    a     powerful     Packet    TNC, 

capable  of  supporting  soplusticafed  fealures  ^^  . 

like   digipeatjng.   file    iraiisfcrs.    and   remote        rlPjrK   f^tr 

tenninal  access,    NOW  is  ihe  time  for  YOU        i:;$49.95 

to  join  the  PACKET  REVOUJTION!  \  +Sb^p|jltts 


400  Daity  Lane 

PO.BOKS2I0 

Grants  P^^  OR 

97527 


1-800-8BAYPAC 


i-S00-e2Z9722 
1503)474^6700 


CIRCLE  2&9  ON  FTEADER  SERVICE  GMRU 


aftCUL  132  OH  READER  SERVICE  CAR0 


NTERPRISE 


Introducing  The  ERA  Microreader 


CiADIO 

Y   A~VDDI  ir*ATirhMC  Bff^^'^'s  Most  Popuiar  Self  Contained 
A  /A  \""LI^AI  IUN>  Decoder  is  Now  Available  Here 


'A 


z^ 


INC. 


In  The  USA! 


Price 
$249.99 

+  $5.00  s/h 


A 


The  ERA  Microreader  is  a  compact,  self  contained  de- 
coder thai  works  without  computers,  programs  or  any 
spectai  interfaces.  Simply  patch  into  the  speaker  line  and 
turn  on.  There  s  no  computer  hash  to  hide  the  weaker  stgnals.  and  what's  more,  the 
Micreoreader  works  even  with  simpie  homebrew  equipment  and  in  the  smallest  of  shacks. 

The  Microreader's  perfomiance  stems  from  careful  filter  design  and  a  fast  processor  that 
performs  digital  noise  bianking,  synchronous  sampling,  error  correction,  auto  Baud  trate 
etc.  For  CW  there's  even  a  real  time  text  editor  to  correct  mistakes  made  by  the  sender. 
The  Microreader  has  its  own  sixteen  character  scrolling  display,  bargreph  tuning  and  shift 
indicators,  decoded  messages  can  be  transferred  to  your  computer  or  senal  printer  via  the 
built-tn  RS232  port, 

The  code  tutor  facility  In  the  Microreader  is  renowned  as  one  of  the  best  and  allows  both 
send  and  receive  practice.  Full  control  of  speed,  spacing  and  text  type  is  provided ,  and  an 
auto  repeat  allows  you  to  check  the  results,  or,  just  plug  in  your  key  and  see  what  your 


V 


sending  is  really  like! 


r 


No  computer  or  other  equipment  needed, 

•  Easy  to  use;works  even  with  simple  rigs. 

•  Decodes  hand  or  machine  CW  5-60  wpm, 

•  RTTY  45/50^5/1 00  Auto  Baud  170/425/ 
850  Shifts 

•  Amtor,  FEC  (Sttor  B)  Navtex. 

'  Code  tutor  for  both  send  and  receive. 

•  RS232  serial  communications  port. 

TO  ORDER  CALL  TOLL  FREE 
1-800-925-4735 

For  Information  call  704-543-4766 

Enterprise  Radio  Applications  Inc 
PO  Box  3144 
Charlotte  NC  28210 


f 
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Plymouth  Center  (RT3A)  from 
9  AM-3  PM.  Admission  is  a  $2 
donation;  children  under  12  free. 
Tables  $12  ea.  in  advance,  $14  ea, 
a!  the  door  if  available.  WalK-ln  VE 
Exams.  Talk-in  on  446.625  and 
146.55  simplex.  To  pay  for  tables, 
mail  checks  with  an  SASE  to 
M.A.R.C.,  P.O.  Box  766,  Dept. 
FJW,  Pfymouth  MA  02361.  For 
exam  info  call  Dave  KA1TXO, 
(617)  SBS-tSSi.  For  Flea  Market  In- 
fo, call  Jon  WS1K,  (508}  746-0162, 
or  Jim  NM1F,  (508)  747^2224 
eves. 

NOV  14-15 

E  WAYNE,  IN  The  20th  annual 
Fort  Wayne  H a mf est/Computer  Ex- 
po/1992  ARRL  Indiana  State  Con- 
vention will  be  sponsored  by  AC- 
ABTS.  and  held  at  the  County  War 
Memorial  Coliseum.  Doors  open 
Sat-  9  AM-4  PM;  Sun.  8  AM-S  PM. 
VE  Exams  both  days.  Coliseum 
parking  $2  per  car.  Flea  Market. 
Admission  $5.  Commercial  tables 
$30.  Flea  Market  tables  $15,  (elec- 
tricity $25  extra).  Reserve  tables  by 
Nov.  6th.  Talk^n  on  146,88-  and 
443.80+.  Send  SASE  to  AC  ARTS, 
P.O.  Box  10342,  Fort  Wayne  IN 
46851.  For  general  info  call  Don 
Gagnon,  (219)  484-3317.  For  table 
info  call  John  Rufner,  (219)  483- 
6305. 


NOV  15 

BENSON,  NO  The  Johnston  ABS, 
Inc.  will  hold  its  ar^nual  "JARS- 
FEST*"  at  tfie  American  Legion 
Complex  from  B  AM'4  PM.  Tickets 
$4  In  advance,  $6  at  the  door.  Ta- 
bles $6.  Taitgating  $3.  Set-up  at 
6:30  AM.  Contact  Bffi  Lambert 
AK4H,  Rt  3  Box  315,  Benson  NC 
27504.  TeL  (919)  894-3352  be- 
tween 7  PM-10  PM. 

BRAN  FORD,  CT  The  Southcen- 
tral  Conn.  ARA  will  hold  its  13th 
annual  Flea  Market  at  the  Branford 
Intermediate  School,  at  185  Dam- 
ascus Rd.  Sellers  7  AM.  Buyers 
9  AM.  Advance  Tables  $15,  $20  at 
the  door.  Admission  S4.  VE  Exams. 
Reservation  deadline  (in  writing,  no 
phone)  Nov.  1.  SASE  to  SCARA, 
RO,  Box  70S,  Branford  €7  06405- 
9998,  For  info  call  Brad,  (203)  26S- 
9983.  Talk-in  on  146.01/.61. 

WIATTAPOISETT,  MA  An  Amateur 
Radio  Flea  Market  will  be  held  at 
Knights  of  Columbus  Hall.  Admis- 
sion SI,  Table  and  space  w/one  ad- 
mission $10.  Set-up  at  7:30-9  AlVt. 
Talk-in  on  14652  MHz.  Please  call 
or  write  if  you  have  an  interest  in 
taking  exams.  Contact  Kenneth 
Rapoza  K1NSX,  19  Goff  St., 
Falrhaven  MA  02719.  TeL  (BOB) 
993-3993. 


NOV  21 

PARK  RAPIDS,  MN  The  Smokey 
Hills  ARC  will  hold  a  Ham  Fesl  at 
the  Eagles  Club  from  9:30  AM-3:30 
PM.  Tickets  $3.  $4  for  a  table  and 
admission.  Talk-in  on  147.30.  Con- 
tact Nick  De  Carlos,  KA7VLH,  Rt 
1  Box  352A,  Park  Rapids  MN 
56470. 

SUMTER,  SC  License  Preparation 
Classes  are  being  offered  by  the 
Sumter  ARA.  For  info  write  Sumter 
ARA,  P.O.  Box  193,  Sumter  SC 
29151,  or  call  Dan  WB5SGH,  (803) 
773-9106.  Walk-ins  okay. 

NOV  22 

ILFORD,  CT  VE  Exams  are  sched- 
uled for  12  noon  at  the  Fowler 
BIdg.,  145  Bridgeport  Ave.,  by  the 
Coastline  Amateur  ARA.  Walk-tns. 
All  classes^  Contact  Gary  NBIM, 
(203)  933-5125.  or  Dick  WA1YQE, 
(203)874-1014. 

WASHINGTON,  PA  The  5th  annu- 
al Trt- State  Hamfest/Computer  Fair 
will  be  held  at  the  Chafliers  Hous- 
ton High  School  from  8  AM-3  PM. 
This  all  indoor  event  is  located  1 .5 
mites  from  Exit  8  off  Interstate  79, 
Admission  $3.  Children  under  12 
free.  Talk-in  on  146.52  simplex.  Di- 
rections on  145.49/144.89.  Contact 
Bob  McCtoskey,  c/o  WACOM, 


P,0.  Box  1386,  Washington  PA 

15301.  TeL  (412)  695-8608  aft^r  6 
PM. 

WHEATON,  IL  G.M.R.S.  of  Mlinois, 
Inc.  win  host  their  annual  "Winter 
Fest  92,"  at  DuPage  County  Fair- 
grounds, 201 5  W,  Manchester,  from 
8  AM-1  PM.  Set-up  at  6  AM,  Tick- 
ets $4  in  advance.  $5  at  the  door. 
Tables  $10  in  advance,  $12  at  the 
door.  Talk-in  on  146-52  direct; 
462.600,  PL  173.B.  Contact 
G.M.R.S.  of  mnois,  inc.,  2077  W, 
Roosevelt  Rd.,  Wheaion  IL 
60187. 

DECS 

FARIBAULT,  MN  The  annual 
Courage  Center  Handi-Ham  Winter 
Hamfest  will  be  held  at  the  Eagles 
Club,  starting  with  registration  at 
8:30  AM.  There  will  be  a  Handl- 
Ham  equipment  auction.  Dinner  at 
noon  and  program.  Talk-In  on 
146.1 9/.79.  Contact  Don  Franz 
W0FIT,  1114  Frank  Ave.,  Albert 
Lea  MN  56007, 

DEC  6 

HAZEL  PARK,  Ml  The  Hazel  Park 
ARC  will  hold  their  27th  annual 
Swap  and  Shop  at  Hazel  Park  High 
School,  23400  Hughes  St.  from  8 
AM-2  PM.  Tickets  $3  in  advance  or 
at  the  door.  Tables  $12  (reserva- 
tions for  tables  must  be  received 


Today's  No'Tune 
Muiitband  Antenna 
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LMO  pruniftg.         Hi  ^lO  luningr  No  kjic^b^  i-^n  fu'l&e. 
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Contact  Advertisers  Easily 

Use  Your 

Reader  Service  Card 


SUMMER  SPECIAL 


BF  CABLE   £9.00  -SFSCAN  $S.OO 

^£AKER    SIO.OO 
MICS         Si$.aa 
OE  e3CECn:  42-50  MHi  .  50  WATT.  p.qAWEfl  UNIT  OHlt.  &64).00  EACH; 
WITH  AQQ.  [^ROUP;  Si  10.00  (NO  ELEMENT) 

Sa-MOT  MlOOnS  T74HTA  3&03BASP  1 1  -ALL  ACC.  AS  FS  S165.CX}  EACH. 
WT  500  HS  1 50- 160,  4F  TONE.  1  SET  ELEMENTS,  AS  IS  SflS.OO 
TM  WILCOR  DRAWER.  450-470, 1125,00 
T^  MiOOR,  470-5 12.  S50  OD 
MICOP  45W.  13a-l£0  DFtAWEH.  SB5-0D 

CALL  OF  WHITE  FOR  CHIIBEMT  FiYEB. 
All  SALES  -CASH-  Qfi  ■■CEflTJFIED  f  UMS"  SHiPftO  BV  UPS,  - 

aw.  WOLFE  CO^tMUfflCATIOHS.  INC. 

lll3Cenlral4vieflue 
Billings,  Monona  591 QS 

*  FAX  •  FAX  *  FAX  * 
(406)252-9617 

•TELEPHONE  •TELEPHONE  • 
[406)252-9220 


r 


v= 


1992  CALL  DIRECTORY 

(On  Microficlie) 

Call  Directory  . . . , .$10 

Name  Index 10 

Geographic  Index _  ,  10 

All  three  — $26 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 

703:  894-5777         300:  282-5620 


SURVEILLANCE 


COUNT ER1V1EASU RES  ElectrDnic  Devices 

IVIIniature  Tran&milter  Kits..  $29. 9^  &  up  Valce  Chaiisers» 

Veil] cle  Tracking,  Touch  Tone  Decodefs,  Phone  Scramblers, 

Pkone  Recording  Systems.  Bug  &  Phone  Tap  Detectors^ 


CAti  IDEHTIFfiR  ttSfise  •  displayt  calltrs  pKone  tiui?Fber, 
stores  phone  number  witti  date  &  lime  ol  ca(l...$4t.95  a  up 


FOfi  CATALOG  SEN0S5  DO  TO... 

J^     P.O.  Bay  3A7,  DuffAlo,  NY  1413&     (71&}  eS1.347fi 


EWE 


CIRCLE  1 70 ON  RiADER  SERVICE  CARP 


SAY  YOU  SAW  IT  IN  73 1 


SRC-10 

REPEATER/LINK 

CONTROLLER 


DTMF  muting 

InlolllgenttD'er 

Auxiliary  outputs 

E3$]f  to  knte*l3ce 

Alarm  monitor  Input 

Te^metry  ra^pans«  1on«s 

Low  power  CMOS,  22mft  @  ^2v 

DQilaii«d  appticallon  manual 

Programmat)l«  CQ5  potariUes 

Repeater  &  link  courtesy  tofies 

Synthesized  link /remote  bitse  capability 

$149.00  n«?i?'* 

CREATIVE  COHTROL  PRODUCTS 

31B5  Bunling  A  venue 

Grand  Jjnctien,  CD  et^4 

m3)  4^4-9405 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Calf  Us  Far 
Great  Prices  &  GreBt 


TOLL  FREE  ORDER  LINE    1-600^344-3144 


■KCliluM.  IhC 

THE 


H^M 


CliNTHR 


SAtflS  AMAT£UR  RADIO  StnvtCL 


5-730  JKobijci 


San  Atttoflkt,  TX  76338 
FAX  (5^2)  647-^(507 


(51 2)  SflO^I  10 
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CIRCLE  146  ON  READER  SERVICE  CARD 


with  check p  no  phone  resefvationsO 
Free  parking.  Talk-in  on  146.64- 
(DART).  For  reservations  and  info, 
wrile  to  HPARC,  Box  368,  Haz^t 
PBfk  Mt  4S030, 

DEC  8 

LARGO,  MD  To  benefit  Prince 
George's  County  RACES/ARES, 
Inc.  HOLIDAYFEST  92  wfW  be  mid 
fTDHi  8  AM-4  PM  at  Prince  George's 
Community  College  Campus  (exit 
17A  or  ISA  Capital  BaCtway).  Dona- 
tion S4.  Tables  S20.  Symposium 
pfesentations.  free  VE  Exams  by 
Laurel  VECs:  piease  bring  your 
original  license/CSO  or  photocopy. 
Specfal  CW  speed  challenge  con- 
test. Contact  HOUDAYFEST  92, 
P.O.  Box  1037,  Cotlege  Park  MD 
20740.  Tel.  (301)  572-2362, 

SPECIAL  EVENTS 
ANNOUNCEMENT 

GERATOL  NET  Greetings  Extra 
Radio  Amateurs  Tired  of  Operating 
Lately  The  Geratol  Net  (for  a  ma- 
te yrs  of  all  ages,  from  all  states  and 
Ihe  Canadian  provinces)  helps  to 
assist  U.S.  Elytra  class  amateurs 
and  other  operators  (whose  privi- 
leges aliow  them  lo  use  the  Extra 
dass  portion  of  the  75  meter  Ameri- 
can  phone  band)  to  obtain  the  AR- 
RL,  2'tetter  Extra  Class  SSB,  WAS 
award.  The  number  on  the  ARRL 


Certificate  is  known  as  the  Geratol 
number.  This  net  also  aids  those 
operators  on  the  completion  of  the 
Canadian  2/80  Award  offered  by 
the  Metro  ARC-  Ttie  Geratol  nel  is 
not  a  DX  net.  For  Ihe  purpose  of 
ihjs  net.  Canada  is  not  considered 
DX.  The  Geratol  net  meets  every 
night  at  OlOOZ  on  or  about  3.767 
MH^,  depending  on  QRM,  and  con- 
tinues 10  operate  until  all  hours,  de- 
pending on  band  conditions  and 
check- ins.  For  more  info  on  the  net. 
awards  and  endorsements,  send  a 
#10  SAE  with  2  units  of  postage  to 
WDYTZ,  300  Vaifey  View  Dr.,  Ord 
NE  6B8S2  USA. 

NOV! 

DELAWARE  The  members  of  the 
Warminster  ARC  writ  conduct  their 
4th  annual  DXPedition  to  the  rare 
state  of  Delaware  and  will  operate 
Station  WA4DFU/3.  Frequencies: 
7.275,  14.275.  21.375  and  28.375 
MHz.  CW  contacts  will  t>e  made  on 
request.  QSL  with  SASE  to 
WBrminster  A  MM.,  Box  113f 
Warminster  PA  18974. 

NOV  5 

CLINTON,  NC  The  Sampson 
County  ARS  will  operate  Station 
AB4TT  from  1700-2400Z  for  the 

Sampson  County  Expo  and  Pork 
Festival.  Operation  will  be  in  the 
lower  portion  of  the  Generat  bands. 


For  a  certificate,  send  QSL  and 
SASE  to  SCARS,  P.O.  Box  64, 
Clinton  NC  28328. 

NOV  7 

SANTA  ROSA  ISLAND,  FL  The 
Serious  Hams  ARC  will  operate 
Station  N4MAD  from  Ft.  Pickens 
Stale  Park  (IOTA  142)  from  120DZ- 
OOOOZ  on  80.  40,  20,  15,  and  10 
meters  in  the  code  and  voice  por- 
tions of  the  bands.  Contacts  made 
to  Station  N4MAD  wiH  receive  a 
special  OSL  card.  Sorry,  no  certifi- 
cates this  time. 

NOV  7-8 

HONOLULU,  Hi  Hawaii  Army 
MARS  members  will  operate 
WH6R  to  commemorate  the  50th 
anniversary  of  the  rescue  of  Capt. 
Eddie  Rlckenbacker  Activities  are 
planned  for  all  bands,  all  modes,  in- 
cluding the  Novice  subbands.  Look 
for  us  al  the  lower  portion  of  each 
subband,  Nov.  7  19007-19002  Nov. 
8.  For  QSL  please  send  your  card 
and  SASE  to  Joe  Mao,  3251 
PakBhu  St.,  Honolulu  Hf  96822, 

NOV  14 

FT.  PIERCE,  FL  The  Ft.  Pierce 
ARC  will  operate  KN4RY  from 
1400Z-2100Z  to  commemorate  the 
7th  anniversary  of  the  UDT-SEAL 
Museum,  Op>e ration  will  be  on  ttie 
Generaf  portion  of  40,  20,  15,  and 


the  Novice  portion  of  the  10  meter 
band-  For  a  certificate ^  please  send 
a  QSL  and  a  large  #10  SASE  to 
Forf  Pierce  ARC,  P.O.  Box  4,  Ft 
Pierce  FL  34B54. 

NOV  28-29 

PLYMOUTH,  MA    The  Whitman 

ARC  wisi  commemorate  ThanHsgiv- 
ing  by  operating  Station  WA1NPO 
from  140OZ-210OZ  each  day.  Fre- 
quencies: 3.970,  7.270.  14.270, 
18.140,  21.370.  24.970  and  28  370. 
WA1NPO  will  operate  from  historic 
PIrmoth  Pfantation,  overiooiting 
Cape  Cod  Bay.  A  special  OSL  card 
will  be  sent  to  those  Hams  and 
SWLs  sending  an  SASE.  A  special 
8  t/2  X  11  certificate  with  the 
Mayflower  II  in  the  background.  Is 
also  available  for  this  event.  Send 
replies  to  Whitman  A.R.C,  P.O. 
Box  43f  Whitman  MA  02382, 

DEC  5-6 

GUANTANAMO  BAY,  CUBA  The 
Guantanamo  Bay  ARC  will  operate 
Station  KG4CA  from  the  U.S.  Naval 
Base  at  Guanlanamo  Bay,  Cuba, 
from  Dec.  5  0001 Z-1 7002  Dec.  6, 
to  celebrate  the  40th  anniversary  at 
Cuban-American  Fraternity  Day. 
Oparation  will  t>e  SSB  and  CW  on 
20,  15,  and  10  meters.  For  QSL 
send  QSL  and  SASE  to  Guan- 
tanamo  Bay  ARC,  PSC  1005  Box 
73,  FPO  AE  99S9S-C146  USA. 


PAi  rV  AND  SATELLITE  DESCRAMBLINQ 
AILNEW  1991  EDITION 


I9y3  e<fiiJon  ypuak^s  ?a!esE  arcuels.  lum-ons*  byp£i5iC'S. 
bttftets,  bags,  blackciphers,  VCll  plus,  and  B-Mac  hi^en. 
OnJy  S15  95  VCri  wizzard  tiackef's  bibfe  jnc[M<^^5 
Plus.  Telts  All.  StS.95.  Pav  TV  and  Saleilils 
Descrambiin©  VOLT  (BASICS).  19&9,  1991  Editions  are 
all  different,  S  1*1.95  each.  MDS  Handbook  S9.95 
Satellile  systems  under  S600.  SI 2,95  (52).  My  3/E29.95 
or  5/S49.95.  Scfambling  news  monthly  will  k«ep  you  up 
to  dato  on  Plus  Breaks,  524.95/  Yr  Spaclal.  Everything 
^  &  h  a vfi  includi  ng  Video.  5103.95.  New  Catalog  S 1 . 


Scrambling  NewsJ552P  Kertel  Ave..  Buffalo, 
N.r.  14216  COO'S  716'B74-20BBVoice/FAX 


CfRCLE  36  OK  READER  SERVICE  CARD 


QUICK,  EASY,  &   COMPACT 

Rash  cards  'NOVICE  thru  EXTRA*  theory  K«y  words 
uncferilned.  Over  2000  sels  in  ys«t  For  beginner,  OMs, 
XYLa  &  kids.  


IMOVICE 
T|CHN»CIAN 
QEMERAL 
ADVANCED 

EXTRA 
^Flipping 
2  pr  more 


1-* 


Sit. 95 
SI  0.95 
$  9.95 
S15.9S 
$t4.4S 

4.00 


from 


j: 


CLUg  DISCOUNTS 


VIS  STUDY  CARDS 
P,0.  BOX   16646 
HATTIESBURG.  MS  39404 


CIRCLE  104  ON  READER  SERVICE  CARD 


'  Easily  ConceO'led 
-  Snaps  Dfi  Hand>lield' 
*  Wtftohs  only  1  3  02. 
AddB  No  Bulk  or  Height 

Antetttuj$We?t 


Ran§e  Ejfie'nder  tor 
2  -r^^^  ^andfw*dt 

■  E  ■  ^    ^  rnon^l*!: 

&.  1  4  ABwe  An(eTy.A3 

*  La*er3  RffStJition  Ajtglo 

*  \mpio<tm%  both  R^ceiva 

and  TrinimiT 

Parttwriftnc* 

■  Saves  yciur  QirTterv  P^ck 


tot  iooaa-s  Prcvc.  m  ttdaw  1,300,92^,7373 

\  ^^    See  and  Hear  the  Difference 


ClftOLE  107  ON  READEII  SERVICE  CARD 


GIVE  YOUR 

HR-2510  HR-2601 

th€  ^am£  features  as  fftf 

"BIG     RIG  S" 


*  30  Memory  Channels 

'  Automatic  Repeater  Offset 

*  Program mable  Transroit  Timeout 

"  Programfnable  Seek /Scan  (5  Bli^.ctc) 

■  Programmable  Mlke/Chajiiiel  Buttons 
'  Programmable  Transmit  Freq.  Limits 

■  Ej^tended  Frequency  Range  1101*  u  n..---. 
'  Priority  Ctiannel  ^^^—    — l 

Split  Frequency  ^Sff    i-— ci*i, 


Mimy  More  Features 


L 


All  these  Jeutures  by  replacing 
your  radio's  existing  "CPU*' chip! 

(Priority  Ctiiinncti  requires  opUonai  nardwaief 
$59-95         [Optional  Chip  Socket     B730] 


Includes  Operator's  uad  Installation  Manuals 

cmpswrrcm 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  (707J  539-0512  for  free  infomiation 
Qu^|t|t^pric^^T»llab|e^^^eMnQuifg^w^lcom 


CIRCLE  ZSS  ON  READER  SERVICE  CARD 


A    ,V    -V    Jf    A    A    JV    .V   -V    A    ,V    -V    .\    -V    /*    JV 


*    ^f 


> 


I 


1*1 
z 


^ 


^^ 


75  Omn  tk^umvUt}*** 


tMHX 


4.i>gnp  MHif 


,V    A-    .V 


/, 


'  *  i 


J 


1 

EUR- AM   Eteelron 

P    0    Box    ^*^0 
MEREDITH           N.H. 
O3S^53•0990 

Jcs 

At    ,%f    A    ,\    A    -V    A    A    A     A    A    A    A    A 
ORCLT  81  OH  READER  SERVICE  C ARP 


NAMLULU  -NN8Z- 

Communications 
-All  New  Versions  for  '92- 

1   QSL  RECORO'Sl9.9S 

NEW  VEJ^SlON.  Repofts  Cor^Jneni.  Country.  Capial.  DX 

Zone  &fTU  Zone  5t»t  try  can  or  pnit  isb«l&,  list  fila*  «IC 

2.  CALCULATE-S17.95 

Loadfi^t'  Emer  daia  ant(  eakmlale  powef,  sr^  incti^  metric^ 
weight  capacity,  inductaix^,  resistaixe,  raactanoa.  mmm- 
len^lh.  Ofmis  law.  impedenoe,  FIF  frequency. 

3.  PHONE  ADDRESS  UST-S11S5 

Sort  by  name  Of  categorY.  labels,  list  phariB ,  fB  k.  addr^  dtf, 
stale,  pt^v.,  cautery  Every  business  and  home  needs  ^nd* 

4.  HAVING  FUN  WITH  TURBO  PASCAL'S3,95  to  S€.95 
Learn  progfamming  fhe  easy  way  You  get  ihe  funning 
program  and  the  source  code.  You  need  a  cdrnpiler  (rec^ 
ommend  Borland). 

5.  PC  MELODIE&S4.dS 
Binary  coded  music. 

6.  DAILY  L0G-$1 6.95 

NEWt  Rflports  Contsnenl.  Country,  Capital,  DX  Zone  &.  ITU 
ZpnaCraaie  your  own  PREFIX  list  to  limit  size  for  soniny. 

FOR  AT.  XT,  PC  COMPATEBLES,  COLOR/MONO.  DEMOS 
(3  diskettestor  $3,95).  OHEO  RESIDENTS  ADD  6%  SALES 
TAX. 


1120  MEADOWVIEW  ROAD 
WILLARD,  OHIO  44890 
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ASTRON 

COR  POP  AT  ION 


9  Autry 

Irvine,  CA  92718 

(714)458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RIIGfiED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGUUTED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Suppfy 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
cjfcept  IIS'3A.  RS4A,  BS-5A,  RS-4L  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  lin&  Input 
Voltage 

•  HEAVY  DLTTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.6  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  avaifabte  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SL  SERJiS 


Colofs  Continuaus 

MODEL  Bray     Black    Duty  [Amps] 

LOW  PROFILE  POWER  SUPPLY 

SL-11A  .  .  7 


ICS* 
(Afnps) 


if 


Size  UN] 


i\  X  i\  X  m^ 


Shipping 
Wl  [lhs.l 


11 


RS-L  SERIES 


Continuous  ICS*  Size  [IN] 

MODEL  Duly  (Amps]  (Amps)  HxW>^0 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS^L  3  4  3V£x6Vflx7V* 


RS-5L 


4 


Vh  X  eVft  X  Tk 


Shipping 
Wt.  libs] 

6 
7 


19"  RACK  MOUNT  POWER  SUPPLIES 


RM  SERIES  MODEL  RM35M 


WOQEL 

RM-35A 

RM-50A 

RM'60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


CuntlnuDus 
Duty  [Amps] 

9 

25 
37 

50 

9 
25 
37 

SO 


ICS* 

[Amps] 

12 
35 
50 
55 

12 
35 
50 
55 


siie  m 

H  X  W  X  D 

5Vi,xl9x8y^ 

5%  X  19  X  12V? 

5V4Xl9x12V2 

7x19xl2V2 

5y4Xl9x8V4 

5V4  X  19  X  12  y? 

5V4  X  19  X  Wh 

7  X  19  X  12  V? 


Shipping 
Wt.  [lbs.] 

16 

38 

50 

60 

16 
38 
50 

60 


-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS^7B 

RS-10A 

RS-12A 

ftS-12B 

RS^20A 

RS-35A 

RS-50A 


Coiois 
%m       Blatk 


* 
* 

« 


Continuous 
Dity  (Amjisj 

2.5 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 


IDS* 

(Ampi) 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Sizs  (IN) 
H  xWx  D 

3  X  4^4  X  5^ 
3¥4  K  Wl  X  9 

3V2  X  m  X  vk 

T-k  X  6V2  X  9 

4  X  7Vz  X  Wk 
AxVk  xWk 

AVi  X  B  X  9 
4x7yg  xlO^ 

5  X  9  X  IOV2 
5x  11  x11 

6  X  13^/i  X  11 


Sli[p()io|| 
Wl.  (ihs.f 

4 

5 

7 

9 

10 

11 

13 

13 

ia 

27 
46 


RS-M  SERIES 


MODEL  RS^35M 


VS-M  AND  VRM-M  SERIES 


MODEL 

Switchable  vott  and  Amp  meter 

RS'12IV1 

Separate  volt  and  Amp  meters 

RS-20IVI 

RS-35llfl 

RS-50IVI 


Coitliuaiis 
Duty  (Amps) 

9 

16 
25 
37 


IDS* 

(Amps) 

12 

20 
35 
50 


SlZi  (IN) 
H  X  Wx  D 

4^^  X  8  X  9 

5  X  9  X  IOV2 
5X  11  X  11 

6  X  13^/4  X  11 


Shipping 
Wl.  (Ibs.l 

13 

18 
27 
46 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  Irom  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 


MODEL  VS-35M 


to  Full  Load 

MODEL 

VS-121W 
VS-20M 
VS-35M 
VS-50M 


Coatiniioss 

Duty  (Amps) 

@13.eVDC  @10VDC  @5VDC 

9              5  2 

16             9  4 

25            15  7 

37             22  10 


\^rlable  rack  mount  power  supplies 
VRM-35M  25  IS 

VRM-SOM  37  22 


7 
10 


ICS* 

(Amps) 
@  13.8V 

12 

20 

35 

50 


35 
50 


Size  (IN) 
H  X  W  X  D 

4y?  X  8  X  9 

5  X  9  X  Wk 

5x11  x11 

6x  Wk  x11 


5V4  X  19  X  12  V? 

5V^  X  19  x  12Vz 


Slilpplao 
Wl.  (tbsj 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 


Colore 
Gray       Black 


* 


CORtlilHOUS 

Dity  |Ainp&] 
5 

7.B 
9 


ICS* 


7 
10 
12 
20 


Si»  (IN) 

H  xW  X  D 

A-xVhx  10% 

4  x  Vh  X  10V4 

A^h  X  8  X  9 

5  X  9  X  lOVj 


SMppiil 
Wl,  (ttll,| 

10 

12 

13 

18 


MODEL  RS'12S 


*ICS— Intermittent  Communication  Service  {50%  Outy  Cycle  5min.  on  5  min.  off) 
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Never  Say  Die 

Cofitinued  from  psge  4 
self  I'd  write  a  book  on  how  the  mind 
works  and  how  to  fix  ii,  complete  with 
anecdotes  on  the  people  I  helped. 

At  the  foundation,  we  learned  by 
working  on  each  other.  White  the  pro- 
cess FS  lightning  fast  in  comparison  to 
psychiatry  or  psychoanalysis,  it's  still 
slow  enough  so  those  working  with  it 
don*t  see  starlEing  changes  on  a  day- 
to-day  basis.  Week  to  week,  yes.  In  the 
work  done  for  rr>e  I  found  rnyself  being 
heid  down  by  two  doctors  and  my  par- 
ents when  I  was  four  years  otd.  My  ear 
was  infected  and  they'd  decided  to  op- 
erate on  it.  I  was  frightened  as  they  put 
the  ether  mask  over  my  nose  and 
mouth. 

Then  there  was  the  time  I  got 
across  my  2,000  voll  power  suppiy  and 
was  thrown  six  feet  across  my 
hanrtshack,  Whammol 

After  a  few  weeks  of  erasing  these 
painful  memories,  plus  those  of  a  lot  of 
very  painful  beatings  by  my  father,  I 
found  my  awareness  had  improved 
enormous iy,  as  had  my  abiiity  to  think. 

At  this  time  I  was  faced  with  anoth- 
er  career  choice.  Shouid  I  go  back  to 
radio  work?  Should  I  go  back  to  being 
a  television  director?  Or  should  1  be  a 
therapist?  1  tried  the  therapist  business 
for  a  while  I  working  on  something  over 
a  hundred  patients  and  having  some 
amazing  successes.  But  I  found  that 
most  peopie  preferred  to  live  with  their 
problems.  This  was  frustrating.  This 
was  very  frustrating,  id  meet  people 
who  stuttered,  or  wfio  had  other  easily 
curable  physical  or  emotional  prob- 
lems, but  didn't  want  to  do  anything 
about  them.  I  decided  it  would  be 
better  to  pursue  a  technology-oriented 
career. 

II  we  can  ever  get  over  the  concept 
that  psychiatrists,  psychologists  and 
psychoanalysts  can  cure  mental  prob- 
lems, we  may  be  ready  to  get  to  work 
Actually  repairing  minds,  It's  easy  to 
iJo  It's  fast.  And  you  don't  have  any  re- 
lapses, rd  like  to  see  the  basic  concept 
incorporated  into  a  computer  program 
which  would  help  doctors  to  diagnose 
not  just  a  patient's  physical  Illness,  but 
also  isolate  the  root  emotional  (sub- 
conscious) tie-in  so  that  can  be  erased. 
Than  I  resolve  many  physical  illnesses 
a  lot  faster  than  pills.  The  whole  sys- 
tem  is  routine  enough  so  it  could  be 
made  into  a  computer  program. 

We  do  need  a  lot  more  research  so 
we'il  know  what  kind  of  successes  we 
can  have  with  things  like  dual  person- 
alities, multiple  sclerosis,  cancers,  al- 
Gohotism,  and  so  on.  Another  aspect 
that  needs  more  research  is  the  past- 
life  phenomenon.  Many  psychiatrists 
mn  into  this  and  dismiss  it.  Some  have 
had  considerable  success  in  treating 
past  life  traumas  just  as  if  they  were  re- 
al I  started  to  do  some  research  in  this 
field,  but  didn't  follow  through.  I  did  find 
that  every  person,,  under  hypnosis,  can 
be  regressed  to  times  of  great  trauma 
in  what  they  say  are  previous  lives — or, 
more  often,  past  deaths.  Being  prag- 
matic, I  found  the  whole  thing  interest- 
ing, but  I  wasn't  sure  whether  these 


were  real,  or  just  imaginary,  1  found 
that  when  I  erased  them,  just 
as  I  would  a  present-life  trauma,  the 
patient  would  change  significantly  and 
seem  no  longer  influenced  by  the 
events.  People  with  a  great  fear  of 
water,  when  regressed  to  find  the 
cause,  would  pop  instantty  to  a  drown- 
ing death.  I'd  erase  the  trauma  re- 
sponse and  they'd  no  longer  be  afraid 
of  the  water.  Odd^y  enough  I  was  un- 
able to  find  any  water-related  traumas 
during  their  present  life,  even  during 
the  prenatal  period.  Well,  real  or  tanta- 
sy,  what  I  was  doing  did  the  job^  and 
that  was  what  counted. 

Many  people  dismiss  past  lives, 
psychics  and  so  on  as  fantasy,  I  re- 
main a  skeptic,  but  one  with  an  open 
mind,  tVe  had  too  many  Instances  of 
psychic  phenomenon  during  my  life  to 
refuse  to  even  consider  that  we  may 
have  a  fot  to  learn  about  all  this  yet. 

During  one  of  the  more  traumatic 
moments  of  my  life,  when  I  was  terribly 
distraught,  the  telephone  rang.  It  was 
my  mother.  1 20  miles  away.  She  said, 
'What's  wrong?  I  know  something's 
terribly  wrong.''  Coincidence?  Hardly. 
This  was  the  only  time  in  my  life  she 
ever  called  like  that,  and  she  had  no 
way  of  knowing  I  had  any  problems.  So 
I'm  open  to  know  more  about  life, 
death,  and  other  pseudo-scientific  mat- 
ters. I'm  not  a  passionate  believer,  just 
a  skeptic  who  wants  to  know  more.  I 
believe  we  still  have  a  lot  to  learn. 
There  are  just  too  many  unexpiainable 
anomalies — too  many  loose  ends  that 
need  tying, 

Magnetic  Fields 

WARNING:  The  Electricity  Around 
You   M^y  Be  Hazardous  to   Your 

Heaith-^by  El  fen  Sugarman— Simon  & 
Schuster— $11,00, 

This  fascinating  book  tells  the  story 
of  the  criminal  cover-up  by  power  com- 
panies, dishonest  scientists  and  even 
the  White  House  of  the  death  and  seri- 
ous health  problems  caused  by  60  Hz 
power  line  magnetic  fields.  Remember, 
one  of  the  leading  researchers  in  the 
field  is  Dr.  Ross  Adey  K6UI,  who  has 
proven  in  his  own  research  the  incredi- 
ble  power  to  affect  cell  growth  of  even 
very  small  magnetic  fields.  Power 
lines,  pole  transformers  and  other 
sources  of  magnetic  fields  are  causing 
leukemia,  brain  cancer,  and  a  whole 
range  of  other  immunity-weakened 
health  problems. 

You  can  get  the  straight  skinny  on 
the  extent  of  the  cover-up  via  this  new 
book.  The  chap  who  originally  blew  the 
whistle  on  this  health  hazard  was  Paul 
Brodeur,  the  same  fellow  who  eventu- 
ally was  able  to  convince  people  about 
the  dangers  of  asbestos.  The  govern- 
ment and  business  approach  is  the 
same  with  magnetic  fields  as  it  was 
with  asbestos  and  cigarettes:  Deny  it, 
then  produce  paid  scientists  to  deny 
it  ,  .  ,  and  eventually  to  be  forced  by 
the  public  to  face  the  situation.  The 
power  companies  are  still  in  denial  and 
the  public  is  paying  the  price  through 
high  childhood  leukemia  deaths,  brain 
tumors,  miscarriages,  and  so  on. 

The  most  critical  source  of  these 


fields  in  the  home  are  electric  blankets, 
water  beds,  nearby  pole  transformers 
and  poor  house  wiring.  But  not  far  be- 
hind comes  ham  radio  amplifiers, 
which  may  help  explain  why  hanns  are 
dying  of  cancer  at  far  above  the  aver- 
age. Have  you  measured  how  many 
cell-disruptive  milfigauss  you  have  go- 
ing through  you  when  you  operate? 

Look  for  the  book  in  your  local  book 
store  or  call  Uncle  Wayne's  tor  a  copy. 

The  Dream  Station 

My  wife  has  been  bugging  me.  She 
says  now  that  Tm  70.  I  should  be  able 
to  have  the  ham  station  of  my  dreams. 
Yes,  I  know,  our  wives  usually  bug  us 
about  how  much  we're  spending  on 
our  ham  gear,  not  how  little,  so  per- 
haps Tm  fortunate  to  have  mine  push- 
ing the  other  way.  But  it's  an  uphiEl 
push.  Vm  not  known  as  Wayne  The 
Frugal  for  nothing.  That  NSD  in  my  call 
stands  for  Never  Spend  a  Dollar.  Yes, 
Tm  cheap.  When  haircuts  got  up  to  a 
dollar  I  bought  a  pair  of  scissors  and 
have  cut  my  own  ever  since.  Lordy, 
they  must  be  up  to  near  $2  by  now! 
Look  at  the  money  I've  saved. 

So  I  need  some  help,  Yes,  Td  like  to 
have  a  great  ham  station,  but  I  want  to 
get  the  best  bang  for  the  buck  I  can, 
not  just  go  out  and  throw  money  at  the 
top  of  the  line  stuff,  just  because  it's 
expensive.  Sure,  1  wear  Rotexes,  but 
they  only  cost  $25  in  Taiwan.  Oh  J  had 
a  real  Rolex  once— used  it  for  years, 
then  it  got  swiped  when  I  sent  it  in  to 
the  Rolex  people  to  be  cteaned.  A 
friend  of  mine,  Jean  Shepherd  K20RS. 
got  It  for  me  a!  the  discount  store  at 
Shannon  Airport  back  in  1&57.  It  was 
one  of  those  Submariners,  good  to  300 
feet.  Since  I'm  only  good  to  around  200 
feet  I  felt  the  margin  for  error  was  just 
fine.  It  had  a  movable  bezel,  which  was 
handy  when  I  had  my  own  plane. 

When  the  insurance  money  came  I 
blew  it  all  on  one  of  those  new  digital 
watches.  Yep,  I  managed  to  get  In 
there  and  grab  one  before  the  price 
dropped— before  Casio  got  into  the 
business,  1  got  in  there  early  on  calcu- 
lators too,  buying  a  bunch  from  MITS 
for  $129  a  whack  just  weeks  before  the 
price  dropped  to  $12.  Who  wants  any 
of  those  cheapo  calculators,  right? 

This  time  I'd  prefer  to  get  in  on  the 
other  side  of  the  price  curve.  Look,  if 
you  were  going  to  put  together  a 
dream  ham  station,  but  were  faced 
with  a  seven -generation  genetic  need 
to  be  frugal,  what  would  you  pick? 
What  HF  rig?  What  amplifier?  What 
tower?  What  beam?  Keep  in  mind  that 
I  need  to  have  a  whammo  signal  As  it 
says  in  'December  Song/'  I  haven't  got 
time  to  play  the  waiting  game,  Fve  got 
so  much  lined  up  to  do  and  so  few 
hours  of  life  left  in  which  to  do  it  that  I'd 
rather  put  a  few  bucks  into  a  humon- 
gous  signal  that  gets  answered  on  the 
first  call  In  a  pile-up  instead  of  being 
down  there  in  the  second  or  third  layer 
and  having  to  frustrate  it  out,  hoping 
the  band  won't  change  before  I'm  final- 
ly heard.  I've  paid  my  dues  in  that  de- 
partment. The  fact  is  it  doesn't  have  to 
cost  all  that  much  ejitra  to  have  a  first 
layer  signal  and  the  investment  is  well 


worth  It.  I  want  to  be  able  to  get  on  the 
air,  make  a  contact  and  talk  without 
fighting  the  QRIVI  endlessly— without 
having  to  keep  my  contacts  down  to  a 
signal  report,  name  and  QTH.  I've 
worked  my  350  countries — did  it  long 
ago,  so  I  don't  have  to  prove  anything. 
I  want  to  be  able  to  talk  with  my  friends 
in  Hong  Kong,  Sabah,  Mew  Zealand, 
Jordan  and  so  on,  not  have  to  fight  to 
get  heard. 

So  what  do  you  recommend?  How 
do  you  like  the  rig  you're  using?  What's 
wrong  with  it?  Whars  hght?  V\i  bet  I'll 
need  a  full-sized  singfe-band  20m 
beam — what  do  you  think?  Should  I 
get  a  till-over  tower  so  I  can  fix  it  when 
something  goes  wrong?  A  crank-up? 
Tm  not  sure  I  want  to  cEimb  100-foot 
towers  for  many  more  years.  I've  paid 
my  dues  there  too. 

Should  I  look  around  for  a  used 
I  COM  730  or  something  like  that,  or  go 
bananas  for  a  multi-kilobuck  rig?  I'm 
not  into  impressing  anyone  with  the 
magnificence  of  my  station,  I  just  want 
one  that  does  the  job  and  will  make  it 
so  I  can  talk  about  more  interesting 
things — providing  I  can  find  a  ham 
somewhere  with  an  actual  interest  in 
talking.  Perhaps  I'm  asking  too  much.  I 
had  a  730  but  one  of  my  editors  left  it 
behind  when  he  was  on  St.  Lucia  help- 
ing out  after  a  hurricane.  I  hated  losing 
that  rig, 

I  had  a  Kenwood  830  that  I  really 
liked.  AlaSr  a  73  editor  swiped  it- 1  even 
had  a  panoramic  adaptor  for  it  so  I 
could  find  empty  channels  a  little  easier. 
So  if  you  had  an  uncle  who  was  a  noted 
skinflint,  what  would  you  recommend? 

Iraq  Retakes  Kuwait 

How'd  you  like  to  see  that  one  in  the 
headlines?  I'll  be  surphsed  if  it  doesn't 
happen— and  without  the  U*S.  lifting  a 
finger  to  stop  it,  Further,  I'll  be  even 
more  surprised  if  Iraq  doesn't  keep 
right  on  going  on  down  the  old  Arabian 
peninsula,  gobbling  up  Saudi  Arabia, 
Bahrain,  Oman  and  points  south. 

Well,  we'd  never  put  up  with  that 
sort  of  nonsense!  We'd  be  right  over 
there  lobbing  missiles  down  Baghdad 
chimneys  again,  right?  Not  if  Saddam 
plays  it  they  way  t  would  if  I  were  hold- 
ing his  hand-  Ask  me  how  I'd  pull  this 
one  off. 

Glad  you  ashed.  The  next  thing 
you're  going  to  ask  me  is  what  this  has 
to  do  with  amateur  radio.  What's  the 
matter  with  you,  got  monomania  and 
Interested  in  nothing  but  hamming? 
Weil.  V\\  get  to  the  ham  relevance. 
Hang  in  there,  but  in  the  meanwhile 
take  off  your  bloody  blinders.  Hamming 
is  fun,  but  it  isn't  everything. 

So  here's  how  I'd  go  about  corner- 
ing the  world's  oil  if  1  were  sitting  in  a 
deep  bunker  in  Baghdad  scheming. 
First  rd  invest  in  a  few  more  tank 
trucks  so  I  could  run  more  of  my  oil 
down  to  Aqaba  via  Jordan.  Jordan,  cut 
off  by  the  other  Arab  countries  from 
their  old  support  payments,  is  in  des- 
perate need  of  the  toll  money  for  the 
use  of  their  highway  and  port.  Remem- 
ber, Jordan  has  no  natural  resources 
or  industries,  so  they  need  anything 
they  can  get  from  Iraq. 
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Imlead  or  buying  mom  food  for  my 
people  V6  build  up  a  tittra  kitty  to  send 
along  with  some  friends  of  mine  when 
they  visft  the  ex-Soviet  countries. 
The/d  t>e  shopping  for  the  besi  deal 
we  CDutd  get  on  a  couple  of  atomic 
bontJS  {also  known  as  devices)* 

The  nexl  step  wou*d  be  to  buy  a 
small  suitcase  for  each  o(  the  bombs 
and  smuggle  them  into  the  U.S.  Td  set 
up  one  in  downtown  Manhattan  and 
the  other  in  Washington,  over  near  the 
Capitol.  Then  i'd  announce  my  plans 
for  Kuwait,  explaining  atxxit  Ihe  bombs 
and  suggesting  if\a.i  we  not  hurt  each 
olhef. 


While  much  of  Ihe  country  might 
cheer  the  loss  of  Washmgton,  which 
has  very  few  redeeming  values,  the 
passible  loss  of  the  New  York  pimps 
and  transvestiles  mighl  act  as  a  deter- 
rem  to  our  miliiary.  While  we  don't  want 
Id  lose  all  thai  Ofl,  we  migl^t  not  want  lo 
lose  a  couple  mfJIion  people  in  New 
York  even  more.  Having  lived  in  New 
York  City  for  many  years,  I'd  trade  il  off 
in  a  minute  for  almost  anything,  but  I 
dout^t  if  our  president  will  know  ii  as 
well  as  )  and  will  thus  be  indined  to 
wimp  out. 

But  what  about  Europe?  What 
about  Gennany  and  France?  England? 


Hey,  Gush  had  to  drag  them  kicking 
and  serai  Chi  ng  into  the  Gulf  War  fast 
year,  even  though  we  did  most  of  the 
dirty  work.  They  seem  more  interested 
in  selling  Saddam  plutonium  process- 
irig  equipmenl  ttian  tx^mbrng  him. 

Since  Saddam  probata  isn't  as  un- 
principled as  K  I'm  sure  we'll  never 
have  to  worry  about  the  scenario  I  out- 
lined. It's  always  possible  that  no  mat- 
ter how  dllftcult  things  get  and  how 
hard  up  the  ex-USSR  countries  are  for 
food  and  cash,  theyll  not  sell  any 
nukes^  How  much  would  you  like  to 
bet?  Hey,  China  has  nukes  loo.  and 
they  seem  to  be  willing  to  self  just 


about  anyitiifig  to  get  cash,  so  perhaps 
we  ought  to  stop  needling  them  about 
killing  all  those  pesky  students.  Doesri't 
what  they  do  to  their  people,  no  matter 
how  despicable,  come  under  the  head- 
ing of  an  inlefTial  matter  and  tl>erefore 
Is  nor>e  of  our  t>utinsky  meddling  busi- 
ness? 

In  view  of  the  above,  how  much 
should  we  hams  gel  involved  m  setting 
up  high  speed  emergency  communica- 
llons  systems?  Should  we  tjreathe 
easily,  now  thai  tntemational  commu- 
nism has  been  soundfy  defeated  by 
capitalism?  Or  shoukj  we  maybe  plan 
ahead  in  case  somelhfng  goes  wrong? 


Silent  SolBf  Power 


"nii:i349.«J  Bu(1««-Il^<hI  i^HV  SutsiF  Ptiwer  Supply  itccp^yitur 
lepeaEcrnii  the  ml  'i%*[\u\\  tia-  L'liK'k  urfril^^eri^  yiiur  MVJw  HV  slalw,'\n 
H}ht%  4  ni'intll    C~nnEri  il  1 41 1  uil  hpHid!»  chtfrgc.  prulcci^  Ki^Uclh  ik 

(801)373-8425  "t^^^^^-  ^^^^'^"TMK^f 

€tfiCL£  aae  on  reader  scrvice  card 


Have  yQUf  own  rtpealer  or  link  system! 
Easy  repcaicr  w;tup  *llhoui  mndllliiilifln  Ifl  yflUf  wJin  ficar,  vim  ply 
plug  In  und  pa'  UIl-jiI  Jar  c-intr|n:(i4;>  or  pn-rltililtATvrrtjUc  TcfKuurnii! 
Ilic  BR  I -2  woils  «ilh  ANY  iBfiCtvcr(nf  ^aimtin  and  ANV  iransi- 
jnincr.  Super  wnsnivc  VOX  opcraifoin  ititlc^  }U!iiip  t|uiL:k- 
'fm^i^ftlcs  Iftf^  «ml  imh^iui  lincfK  p3N(iv<:  juJki  itufftjce  im  c^im 
MMliv  OcU>  4  j-  *  3-r  1 1  -T  -Hi  d»*r  oC  t  *  VtJC  or  1V  baacn 
po««r  ifdi^fif  iip^^ty  «fH)  Mdcrtn^},  ORDt:ft  brj-^  SJO 


fw  b  ^irartinwyi  ^mM  Hfher  our  HM-IDVAL  biaM  «ttHh 
llw  Klti*M  kai  MM  Ihib    rntDEH    BUM  DUAL  l«S 

Th*   BfTlT-RR   tlM   •   UMIM    ifl    *ttltmi*   lij,***   irilHfir*   n-   r"^u   ran   tmh    t..„ 
ri|NpylHf    with    ntHpr    f/iqucncjiR    \>\    tip«>tm     4-illiplt    btii^    ea*^     ta    (lit 

MAPiV  M»«r  PRODliCTS.  CALI-/W«1TE  FOR  ISFtJ' 
ItfcClROS  I^R(IC  ESSIKti.  INC  |g|e|   23B-7070 

f o  no!tf  a    <ti>*R.  Ml  4ii«:i      i«'vi  **« 


SCARED  OF  THE  CODE? 


IT*S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 

MORSE  TUTOR  AOVANCED  EDITIO!^  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOWO 

Morsfi  Code  teikCliing  s^ttwsre  frofn  GQTl  i«  X\%^ 
most  pop^xXm  In  ttie  wodd— arMt  tor  good  fmrn^oa. 
You'll  l€arn  quickest  with  th«  mo«1  mod«fin  teaching 
methods— Including  FamBWOflh  or  standard  code, 
on^^creen  flamhcards,  rendom  characters^  wofdft  and 
bllHonsof  convers«ttort«  guaranteed  tocofitAln  every 
required  ehftncter  every  t^me^ln  12  ei^y  lesnons. 

Sneafcttifough  bothersome  plateaus  ^n  one  tenth  of 
•  word  per  m^nyte  ategs,  Or.  cren^e  yo^r  own  driHs 
Mid  ptey  (hem.  prim  them  aiHJ  »«ve  them  (o  disk. 
Import,  anatyze  and  conveft  lest  lo  code  for  additkwv- 
m\  drills, 

Get  the  software  the  ARRL  sAltoincf  uses  to  create 
their  practice  and  test  tapes.  Moree  Tutor  Advanced 
Edition  ia  approved  lor  VE  exams  ai  all  levela.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edftloh  is  even 
^tter— «r^  H  «  In  user  ae(ectab^e  color.  Order  yours 
today^ 


For  alt  MS-DOS  eomputere  {including  faptDf»). 

Available  at  dealers,  thru  QST or  7? or  send  S29;95 

$3  S&H  (CA  residents  add  7.75*1%  tax  )  to: 

GGTE,  P.O.  Sox  3405.  Dept.  MS, 

Newport  Qeach,  CA  92659 

Specify  5  v«  or  '^\^  Inch  didt 

(price  inchide«  \  yeer  of  ffVVMpgfadee) 
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CIRCLE  1 93  ON  READER  SERVICE  CARD 


EDCO  FnmUv  nfPmdftrh 
CREATE,       lOTOandDAJWA 


OAtWA 
mode) 


DAPfi^A's  qualUy  continues  .  , . 
proven  reiiabiiky  for  today's  AmaSewrf 


feftqjaqfic 


fwd.powcr 


conncirlcrs 


Cn>5s  Needle  and  Digital  SWR/Power 
Meters.  Rugged,  cfficiem,  low  cost  answer 
lo  SWR/Powcr  measur^mcfiL 


€!N-101 
CN-103 

DP-SIO 
DP-820 
DP'830 


LS-lSOMhz 

1 40-525  Mhz 
I .»  525MhE 
1 40-525  Mh2 
1.8-l50Mh7/ 
140-525  Ml! 


lJ/l50W/l^kW 
2(V.2)O0W 

0-L5kW^15W 
CH50W 
0-1. 5kW 


SO-239 
SO-239  or  N 
SO-239  or  N 
80-239  or  H 
SO-239/N 


DPS  30 


o^er  meters  available 


PQwtr  Sappiiei     Dalwa  power  supplies  provide  rdiablci  rc^ulalod  DC   P^IAOU   ^^^'V*     ^f^9^ 
Power  and  Short  Circuit/Cro^vbar  pfioiecliaci     proiccis  youj  rig  En  the 
unlikely  event  of  pQWf!Tsu|ipty  failurr.  AODaiwaPbwcr  supplies  air  120V 
50/6OHZ.  Also  aval  I  able  220  V  5W601  iz. 


A^fi  W  PS'S&T 

5  Amp  Power  Supply,  Low 

PSU,  Input  voli^c  5O-6OH35,  Outpul 

votiagc  13.8VIX:.  120W,  5^1U. 

FS-J4W 

30  ICS,  24  Amps  Continuous,  \ 

1-15  voliagc,  16  lbs. 


ps-i4aii 

14  ICS,  12  Amps  Cbntinuous, 
13.Svolt^c,  II  lbs. 


Also  available  ar&  DAfWA  Linear  Ampiifiers.  Duplexers  and  Coaxial  Switches. 


CREATE  ij  serif>wt  about  long  term  reliability.  The  CREATE  FamHy  ofRiXaiors.  RoafTop 

Towers  and  fHgh  Gain  A  niennas  were  de  rignedfor  the  S€ri£>uj  DX  'er.  CREA  TE  Nigh  Grade 

Aluminum  RoqfTowerjfory^uranienna  requiremenis.  Guying  is  rei:ommtrtded  to  tA^iire  safety, 

CREATE tMg Periodic s  wide-bond,  VIIF/UHF antennas  arc  exect- 
li^i  fiH'DX'Lng,  Amaicur  radio^FM  broadc^t^  Scanner $«  and  more. 
CLP5I30.1:  Frwd  gain  10-12dB,  Front  10  back  ratJol5dB,  23 
dements.  Transmit  power  10  500W,  Boom  Tenglh  5.8ft,  VS  WR  2.0: 1 
or  Id&s,  Max.  longed  clcin<?il  9.gft,  11  lbs,  Wtnd  survival  90mpb. 
CLPSJ3IK2:  105-1 3OOMI1Z,  I9dc  boom  4.6fL,  longest  elc.  4.6ft 

CREATE  RaiaiorFeaturrs:  RC-5 

Cast  and  mochinejd  aluminum  casc^  Water  Ltghl  oonncclor,  Womi 
drive  brake  gearing,  Long  term  reliability,  AiiiD»  mast  clamp 
guides,  Presd  (on  3  models),  Ciiclc  overlay  available  for  U*S»A. 

Moo/Towers  base  max.  width  max.  vcrL 

model     hdght  width  load  fL2  load  lbs.     weight 

CRii     5*10"  31  1/2"  21@90niph 

CR30     910'  ir  27@90mph 

Ca45      14^9^'  39"  23@90mph 


440 

Ig 

1,322 

313 

881 
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EMOTO  is  a  new  genera£ion  of  rotators  that  are  out  to  set 
high  standards!  L^rgc  maciunrd  steel  gears,  adju^able 
centering  m*st  damp,  preset  and  computer  coftfrol,  friction 
braking,  circular  position  indicaiors,  solid  ^^le  cor^rollcrs  t^t  smooth 
ii tan/stop,  using  Tcorutucu^  wtre^  long  torn  reliability. 


Ph  703-93«  810; 


n%Y\72im 


38-^11 
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One  more  triir>g  I'd  liice  explair>ed  is 
why  tfie  Russians  }iaven't  stopped 
building  nevt  ar\d  bigger  nucrfear  sub- 
marines! And  why  have  ihey  stepped 
up  Iheir  intelligence  operations  in 
America?  I  thought  Ihey  were  shod  of 
cash  and  were  begging  for  a  whopping 
loaf\  from  us  to  tide  th&m  over  Does 
this  mean  weVe  about  to  lend  Ihem 
money  which,  in  essence,  will  help 
them  build  bigger,  better  and  quieter 
nuclear  submarines?  I  hat^  to  seem 
dense  atXKit  this,  so  if  you  can  explaui 
what's  going  on,  Tm  wailing.  Jn  the 
meanwhtfe  perhaps  we  shouldn't  de- 
commission too  many  of  our  sub- 
majines.  And  we  oi^t  just  put  a  litlte 
effort  into  building  a  national  high 
speed  emergancy  Traffic  system.  And 
IS  this  really  the  time  to  stop  experi- 
menting with  unattended  packet  telay 
stations  on  the  low  bands? 

I  wonder  if  every  single  ham  club  in 
America  wllJ  expect  someone  else  to 
actually  do  something  about  this?  Hey, 
it's  just  thai  okl  doom  &  gloom  Wayne 
ag^?  VVhen  was  ttn  Last  time  he  was 
mm  rigm  about  anything? 

Hanging's  Too  Good 

Please  let  me  know  when  you're  tie- 
ginning  iQ  get  fed  up  with  heanng  bad 
language  on  the  air.  Oh  yes.  yoy  might 
send  a  copy  to  the  ARRL,  which 
seems  to  be  unaware  that  we  have  an 
Increasing  number  of  very  sick  individ- 
uals exercising  their  freedom  of  speech 
on  our  ham  bands.  Now  that  siutl  may 
be  jusi  fine  tor  radio  and  television,  but 
there  are  a  majority  of  us  who  don'l 
want  to  have  to  itsten  to  that  kind  ot . . . 
er , . .  balofiey  when  we're  hamming. 

Having  spent  a  few  years  in  the 
Navy,  there  aren't  any  combinations  of 
words  that  Ixither  me.  Indeed^  I  use  a 
lew  my  sell  when  the  situation  seems 
appropriate.  But  I  have  never  used  "em 
over  the  afr  and  it  annoys  me  when  i 
hear  hams  doing  it.  C8  is  well  known 
for  this  kind  of  expressron,  yet  I've 
heard  far  less  bad  language  on  QQ 
tfian  I  tiave  on  our  ham  bands. 

Perhaps  I  should  remind  you  that 
thefe  have  been  just  two  people  arrest- 
ed, tried,  convjcted  and  sent  to  pcison 
for  using  bad  language  over  the  air. 
Yes,  they  were  t>oth  doing  this  on  CB, 
And  yes,  of  course  both  were  Ex!ra 
class  hams.  Both  had  passed  their  20 
wpm  code  tests,  the  filter  old-timers  as- 
sure ys  will  keep  amateur  radio  ethni- 
caify  pure. 

Almost  every  amateur  except  the 
tmy  overly  vocal  minority  causing  the 
trouble  gels  upset  when  faced  with  this 
(1th.  The  knee-jefk  reaction  is  to  turn  to 
the  FCC  in  outrage.  The  anger  tfiese 
maggots  incur  causes  oltienmse  ratkH 
nal  amateurs  to  completely  forget  the 
League's  endless  promises  to  the  FCC 
thai  amateur  radio  is  self-policing. 
They  also  forget  that  the  FCC  is  woe- 
fully underfunded  and  has  no  budget 
for  poJicing  our  bands,  They  forget  that 
the  FCC  has  its  hands  lied  by  the 
Supreme  Court  when  it  comes  to  the 
freedom  oJ  expression.  They  lorget 
that  amiateur  radk^  is  an  expenstve  lux- 
uiy  wUk^  costs  the  FCC  big  trucks  and 
thai  we  are  not  payir^  CMie  c@ni  fof  this 
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AMATEUR  RADIO  IS 
BIG  IN  SEATTLE! 
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service.  They  forget  that  megabuck 
com muBi cations  companies  are  pour- 
ing mil  [ions  Of  dollars  into  lobbyiiig  ef- 
forts aimed  at  pressuring  Congress 
and  the  FCC  to  lake  away  our  bands. 
They  forget  the  success  UPS  had  in 
grabbing  40%  of  our  220  MHz  band 
not  long  ago.  They  fofget  thai  as  a 
group  we  have  oonlribi^ed  pathetically 
little  to  our  country  in  the  last  20  years. 
They  forget  that  modern  communica- 
tions technology  is  making  our  slow, 
errof- prone  emergency  nets  of  little 
more  Ihan  historic  Interest.  They  forget 
that  before  the  1964  ARRL  holocaust, 
which  stopped  our  growth  and  killed  of! 
over  90%  of  mir  Amencan  ham  indus- 
try, amateur  rac&o  was  oofilributing  new 
technotogy  breakthroughs  and  pioffTeer- 
ng  on  a  regutar  t>asis.  They  forget  that 
the  world  doesn't  care  what  we  did  30 
or  50  years  ago,  it  wants  to  know  what 
weVe  done  lately.  The  answer  Is  not 
pretty. 

A  Solution 

Outside  of  my  usual  hand-whnging 
over  the  fix  the  Ljeague  has  gotten  us 
into  ...  my  contnbytion  in  the  ¥ray  of 
League-bashing.  as  il's  called  ...  or 
League  truth-telling,  as  1  see  it  .  .  , 
what's  the  answer  when  we  hear 
garbage  pouring  out  of  our  loudspeak- 
ers? The  answ^  is  the  same  one  I've 
proposed  before ,  but  which,  as  far  as  I 
know,  not  one  single  ham  club  Jn  the 
entire  country  has  acted  upon,  Is  to  get 
the  League  off  its  duff  and  off  the  golf 
links  long  enough  to  tackle  the  prob- 
lem. 

Ive  proposed  a  number  of  ap- 
proaches the  League  could  take  to 
heJp  us  clean  up  our  bands  if  they  had 
ttie  slightest  intemst  m  living  up  to  their 
billing  as  ouf  national  sodety.  m  know 
they're  taking  an  rnteresi  in  something 
more  than  selling  subscriplions  to  QST 
when  f  see  they've  established  at  least 
a  one- person  department  at  HQ  dedi- 
cated to  cleaning  up  our  bands. 

The  first  step  Td  take  If  I  were  going 
to  tackle  the  problem  would  be  to  peti- 
tion the  FCC  for  a  rule  change  which 
would  make  it  easier  to  unlioense  of- 
ferMfng  hams.  Right  now  tfs  easier  to 
apply  the  death  penally  than  to  take 
away  a  license.  Somehow  the  concept 
seems  lo  have  gotten  into  the  public 


conscience  that  a  ham  license  is  a 
right  instead  of  a  privilege.  WnDngo. 

Look,  we've  acquired  the  responsi- 
bility for  issuing  licenses  via  our  VECs. 
so  why  shouldn't  we  have  the  power  to 
take  licenses  away?  So  let's  gel  the 
ailes  changed  to  give  lis  the  power  lo 
acfya^ty  do  the  sell -policing  we  keep 
telling  the  FCC  weVe  ctoing.  We  aren't 
doing  squat.  Yes.  we  need  some  safe- 
guards to  protect  honest,  clean- living 
amateurs  from  small  gangs  of  rascals  ^ 
.  -  the  old  crooked  sheriff  syn drome . 
But  losing  an  amateur  radio  license  is 
not  comparable  to  being  thrown  into 
prison  or  executed.  Let's  get  a  ruJe 
which  witl  allow  the  filth  repeater  in  Los 
Angeles  to  be  cleaned  out  once  and  for 
all,  Let's  get  a  rule  which  wilt  lei  us 
clean  out  the  nuts  ruining  20m.  And 
let's  mo^  sum  tf>e  mle  has  no  open- 
ing whatever  for  lawyers  to  gel  their 
scum-sucking  hands  into  the  system- 

We're  being  licensed  by  our  peers, 
so  let's  get  organized  so  our  peers  can 
de-license  our  mistakes.  We  don't 
have  any  test  for  IQ  or  sanity  when  we 
give  a  ham  lesL  so  we're  going  lo  gel 
weirdos.  We  know  that  kkJs  interested 
in  amateur  radio  are  genemfly  oonskd- 
ered  nerds  and  dweebs,  so  we  stiould 
do  ait  we  can  to  dean  oiir  bands  of  nut 
cases  and  ranting  fanatics. 

Do  I  have  to  work  oy!  the  proposed 
ruie  change  in  detail,  thus  giving  you 
the  opportunity  you're  waiting  for  to 
find  some  aspect  with  which  lo  find 
fault?  I'd  rather  have  you  come  up  with 
what  you  recommend  so  I  can  have 
the  fun  of  teEiing  you  how  stupid  you 
were  to  suggest  this  or  that.  Why 
should  you  have  alf  the  (on?  As  tar  as  I 
know  there  is  little  perceived  fun  in 
ooming  up  with  creative,  constructive 
suggestions  and  endless  tun  in  hdicut- 
ing  any  perceived  negatives — rm  mat- 
ter how  estaggerated. 

So.  if  your  brain  hasnl  already  been 
turned  to  kimchee  by  tistenlng  lo  the 
stink  on  our  ham  bands,  let  s  see  what 
you  can  come  up  with.  Then,  tet's  see 
if  you  can  get  through  to  any  of  the  AR- 
RL oJd-timer  directors  and  get  their  at- 
tention, Tm  giving  odds  ol  50;  1  you 
woni  get  anywhere. 

We've  been  biJiing  ourselves  as  a 
self -policing  service,  so  isn't  it  at>oul 
time  we  pakj  more  than  lip  service  to 


the  concept  and  started  organizing  our^ 
selves  to  do  what  we  say  we  do?  And 
we  can  do  it,  if  we  have  the  leadership 
we  need.  Do  you  get  the  feeling  thai 
we're  running  |ust  a  tad  short  on  lead- 
ership? And  no.  stop  writing  me  asking 
me  to  start  a  new  rtationsJ  ham  organi- 
zation. I've  got  enough  aggravation  in 
my  lite  without  geting  involved  with 
that  You  just  want  someone  else  to  do 
the  work  instead  of  you.  Well  get  off 
your  butts  and  make  the  League  do 
what  they  should.  Get  them  busy 
cieaning  up  our  bands.  Get  them  into 
geai°  to  tielp  us  rope  more  kids  into  oyr 
hobby  so  we'll  have  some  inventors 
and  pioneers  to  help  us  hold  our 
bancfe. 

Uncle  Wayne  Broadcasting 

Yep,  I'm  on  for  an  hour  or  so  every 
week,  coming  to  you  b^  satellite  radio 
every  Thursday  evening  at  9  p.m. 
Eastern  time.  6  p.m.  Lata  Land  time. 
And  yep,  you  can  even  call  in  and  give 
me  a  hard  time. 

What  do  I  talk  about?  Anything  and 
everything,  Sure.  I  talk  a  lot  about  am- 
ateur radio,  I  talk  about  c^ng,  skiing, 
psychoipgy  cooking  and  $o  on.  I  talk 
alxJUt  my  experiences  during  the  war 
In  a  submarine.  1  talk  about  what's 
gone  wrong  with  our  country  and  how 
to  fix  it.  I  talk  about  making  money,  fly- 
ing, horseback  riding  and  so  on  J  even 
talk  about  no-nos  tike  religion,  pro-life 
vs.  pro-choice.  I  talk  about  Bush, 
Quayle,  Clinton,  Gore  and  even  Perot, 

t'tl  be  talking  about  music  and  irytng 
to  get  you  inleresied  m  tistening  to 
some  different  kincte  of  music.  I  talked 
a  bit  with  one  listener  about  loud- 
speaker design  and  how  I  put  the  Karl* 
son  speaker  on  th&  market  and  buitt  a 
mil  lion -dollar  business  within  two  and  a 
half  years,  starting  from  scratch. 

II  you  can  tune  in  Spacenet  III, 
Channel  21  (6.2  MHz  subcarher),  you'll 
be  able  to  keep  track.  And  you  can  call 
in  to  kibitz  via  (3tO)  e24-699t  during 
the  broaiJcasL  Hey.  111  talk  atxHit  any- 
!hir^  you  want  lo  hear 

My  iatesi  enthusiasm  has  to  do  with 
tying  together  quantum  mechanics, 
hcriography,  and  chaos  theory,  if  you've 
read  up  on  these  incredible  develop- 
ments. How  do  these  tie  in  with  a  com- 
pletely new  perception  of  the  real 
world?  iril  lake  some  explaining,  but 
the  ramifications  are  so  enomious  that 
It's  worth  learning  more.  Are  we  close 
to  being  able  to  eliminate  all  Illnesses? 
(  said  all!  I  believe  this  is  within  our 
grasp,  if  we  reach  in  a  corr^tetely  dif* 
(erent  direction. 

Our  health  care  system  today  is 
mudi  as  if  we  spent  all  our  time  keam- 
ing  how  lo  repair  people  better  after 
serious  car  accidents,  while  il  never 
OGCurred  to  us  to  see  what  we  could  do 
to  prevent  the  accidents  in  the  tirst 
place.  It  we  can  stop  people  Irom  get- 
ting sick  we  won't  even  need  a  phar-  \ 
maceutical  industry.  Is  this  even  worth 
considering? 

WelL  anyway,  there's  a  tot  of  Inter- 
esling  things  tor  me  to  talk  alXKJt .  .  . 
ar>d  next  to  talking  about  me.  talking 
with  you  over  the  air  comes  a  close 
second. 
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Spread  Spectrum  Primer 


Cominued  from  page  32 


Figi4re  L  Simple  7 -stage  PN  generamr. 
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HOW  TO  GENERATE  A  LEGAL  FCC  PN  CODE 

Here  is  ooe  \ut4  and  true  (almosi  foolpniori  Pseudii  Noise  (PN> 
generatOfT  circuit  thai  i^quin^s  no  EPROM  or  PLD  proirammcr  (or 
software  either.)  The  main  advariiaiie  of  Ihis  desien  b  ihai  it  eener^ites 
a  sevcn-staec,  lengih  127  maximal  kngih  shift  reeisicr  aeijuence  tlui 
is  legal  to  u.w  under  current  FCC  Part  V7  amateur  radio  mles. 

Simple,  short  length  (tour-  to  l3-.stagej  maximal  length  shift  regis- 
icr  (MllSR)  sequence  generators  arc  often  used  lo  provide  simple  PN 
code  gcnemiors  for  SS  sysiems,  The^  simple  ^cneralorji  usually  per- 
form very  wcfl  when  carted  from  the  correct  initial  conditions  or 
when  ne^i  at  power  up.  However,  most  of  these  simple  circtjits  can 
iKina  up  and  stop  generating  anything  (itiey  can  gci  stuck)  wlien  an  all 
ones  (or  an  alt  zeroes)  cofidiiion  occurs.  Wtiich  condition  that  causes 
tung  up  or  how  it  gm  to  ihis  condition  is  immaierial — ihe  dMii  thing  is 
broken  when  this  happensi  The  circuit  concept  shown  in  Figure  1 
solves  this  pr^lem  very  niceh  and  even  includes  an  EPOCH  sync  de- 
iccioras  we!J  tfor  data  liming,  scope  sync,  or  whatever). 

The  circuit  of  Figum  I  is  built  from  two  74HC175  shift  registers, 
one  74HC86  and  two  74HC30  NAND  gates.  As  shown,  the  generator 
uses  feedback  fmm  the  last  shift  regist«;r  stage  as  well  as  from  ttie  tirst 
shifl  register  stage,  a^  ihc  FCC  reijuircs.  This  connection,  when  started 
from  the  ali-Kcrocs  Slate,  will  always  generate  the  correct  MLSR  se- 
quence. The  top  NAND  gate  looks  for  the  occurrence  of  an  all-ones 
condition  (an  indicaiion  of  l>eing  stuck)  and  resets  ihe  shifl  t^gis^ers  to 
all  zeroes  if  I  his  condition  should  ever  occur.  The  bottom  NAND  gate 
delects  the  occuirence  of  the  all  icroes  condition  which  marks  the 
start  of  a  PN  cycle  of  length  127,  also  known  as  a  PN  EPOCH,  The 
EPOCH  signal  is  coincident  whh  the  start  of  (tie  code  repeat  cycle  and 
is  useftii  for  sampling  or  syxichroniiing  input  data  for  Dinfct  Sequence 
Spread  Spectrum  iDSSS)  modulation. 


Ft  gate  2.  FUtered  BPSK  modidmor  block  diagram. 


traffic  and  proiocols  could  be  transparently  handled  via  these 
gateways.  Will  SS  icchntques  have  any  impact  on  ham  raiJio  in 
I  he  near  future?  Probably  not — unless  a  renewed  phase  of  ham 
radio  experimentation  takes  place.  Personal  computers  are  now 
a  fact  of  life  in  ham  radio.  So  is  packet.  Will  SS  become  o^  hat 
and  used  every  day.  like  VHF/UHF  SSB  is?  Time  will  lelL  I 
think  SS  is  one  of  Ihe  bigger  challenges  for  hams — with  inge- 
nuity and  dedicaiion  hams  may  emer  the  2 1st  century  using  SS 
and  keeping  most  of  our  bands  out  of  the  hungry  connmercfal 
inicresis'  hands. 


Use  of  dedicated  PCs  or  Macs  with  SS  ra- 
dios will  be  necessary  until  an  intcgralcd  and 
well -defined  data  coin  municai  ion  interface  set 
of  standards  have  been  generated  {commercial 
work  along  this  tine  is  being  done  by  the  IEEE 
802JI  committee — ^hams  haven't  started  this 
effon  yet).  The  major  feature  thai  an  industry 
standard  hardware/sofiware  interface  provides 
IS  a  very  simple  and  flexible  way  to  channel 
(or  multiplex)  diverse  sources  and  ^inks  of  da- 
ta to/from  SSradio  ccjuipmem.  Standard  PC  or 
Mac  (Appletalk)  based  multiple  COM  channel 
boards  are  being  integrated  into  commercial 
SS  radio  host  PCs  and  message  routing  soft- 
ware can  be  easily  modiricd  lo  handle  multiple 


async  data  rates  and  protocols. 

Are  We  Hams  Ready  for  SS? 

A  very  important  part  of  a  foreseeable  na- 
tionwide spread  spectrum  system  is  the  ability 
of  the  spread  spectrum  system  to  interface  with 
other  existing  packet-based  terrestrial  and/or 
satellite-based  or  other  amateur  radio  communi- 
cations facilities.  Several  communication 
switching  centers  (or  gale  ways)  could  be  in- 
stalled at  various  points  throughout  the  US  to 
handle  digital  voice,  fax,  teletj'pe  or  other  com- 
munications that  require  routing  outside  a  na- 
tional spread  spectrum  network  or  national  ham 
radio  PCN/PCS.  Siandard  liam  connnuniLaiions 
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CORRELATOR 

DE-SPREADtlSlG 

DIVERSITY 
DPSK 

MULTIPLE  ACCESS 

NARROWBAND 

NOISE^LIKE 
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PCS 

PN 


SPREAD  SPECTRUM  GLOSSARY 

Anti-Jam-^tesignod  lo  resist  infefference  or  jamming, 

Binaiy  Phase  SrM  Keying— digital  DS8  suppressed  carriejr  modulalion. 

Coda  IDivision  Munipi$  Access-^  way  lo  increase  i^^nnel  capacity. 

T^  time  i1  takes  lo  transmil  a  bit  of  singte  symhd  ol  a  PN  code. 

A  cfigilal  bit  stream  with  noise-Ike  charsdenstcs. 

"n^e  SS  receiver  component  that  dtemodiiates  a  spread  spectrwn  signal 

The  process  used  by  a  correlatof  to  recover  narrowband  inlormatton  tro*Ti  a 

spread  spectrum  signal. 

Sharing  a  signal  charade ristic  lo  allow  more  users  in  the  same  frequency  band. 

Differential  Phase  Shift  Keying— a  simplified  BPSK  whore  only  data  transitions  am 

tran^nitted 

A  method  for  accomodating  more  users  in  the  same  frequency  band. 

A  signal  whose  bandwklth  is  on  the  order  of  its  information  bandvvidth. 

Having  properlles  that  cause  the  appearance  of  tnje  random  noise. 

Personal  Commurncalion  Network. 

Personal  Communication  System. 

Pseudo  Noise--a  digital  sigiai  with  ncvse-tike  properties. 


HOW  TO  GENERATE  A 
USEFUL  BPSK  SIGNAL 

Figure  2  shows  a  block  diagram  of  a  BPSK 
modulutor  tfiat  is  useful  on  ihe  ham  bands.  S}>eC' 
I  rum  li  mi  ling  (both  prc-modulation  and  RF  band- 
pass fi  lie  ring)  is  included  in  v\m  design.  As  the 
un  filtered  BPSK  sped  rum  photo  shows.  Spread 
Speanim  BPSK  ts  a  relatively  wideband  modula- 
tfon  ttiat  can  splatter  otit  of  a  band  Pre-  or  posi- 
modulaiion  filtering  imist  be  tised  tor  most  ham 
applications. 

The  clock  for  lite  PN  generator,  shown  in  Ftg- 
uie  1.  is  derived  from  a  TTL  crvstal  oscillator. 
This  fumtshes  the  'chip"  clock  signal.  The  chip 
clock  must  be  127  times  the  data  rate  for  proper 
operation  with  this  PN  generator.  The  PN  genera- 
tor's output  drives  an  impedance  matching  circuit, 
then  a  passive  LC.  a  three-  to  five-pole  Butter- 
worth  low-pass  niter.  This  filter  uses  a  cutoff  fre- 
quency approxinutely  0J5  dmes  the  chip  clock 
rate,  this  niter  is  used  to  "round"  off  the  sharp 
edges  and  spik^  ihai  are  pffescnt  on  the  TTL  out- 
put of  the  PN  generator.  This  filtered,  AC-coupled 
signal  then  drives  the  IF  (DC-coupled  port)  of  a 
doubly-babnced  mixer  (DBMk  The  LO  pon  of 
the  mixer  is  driven  by  a  crystal  oscillator- multipli- 
er chain  or  a  fnsqtiency  synthesizer  lo  provitte  an 
RF  carrier  for  the  modulator.  Finally,  the  mixer *s 
RF  pon  drives  a  bandpass  titter  lo  provide  the 
modulaloFs  ouipul  RF  signal.  Opiioiudly.  just  an 
output  low-pass  tiller  that  reduce  s  trans  miner  har- 
monics can  be  used  inslead  of  the  bandpass  filten 
Fun  her  amplification  and  frequency  conversion,  if 
needed,  conies  at  this  poim  in  an  amaicur  radio  SS 
transmitten 
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Rttyloop 


Number  23  on  your  F«edback  card 


MarcL  Leaver,  M.D^  Wj/^AM 
€  Jenny  Lane 
Baitimom  MD  21208 

From  the  Mailbag 

A  few  months  ago,  1  relayed  tha 
pitghl  ol  Bill  Barbee  AA5ZP,  who  was 
ttavifig  tfOtible  getting  his  Commodore 
computer  to  prml  when  receiving 
RTTY  online.  I  guess  sometimes  it 
pays  to  clean  your  desk  because 
therd,  buried  under  more  stuff  than  I 
care  to  discuss ^  was  an  otb  letter 
which  addresses  a  similar  problem. 
This  one,  though,  comes  with  a  solu- 
tion. 

Written  to  me  several  years  ago  by 
Carl  Moore  W4MJK,  ^t  discusses  a 
problem  with  printing  with  Gommodom 
computers.  He  saki  that  the  Kantron- 
rcs  Ham  soft  protocol  is  compatible 
with  printers.  The  Control-P  Key  tog- 
gles Ihe  printer  on  and  oti  with  this 
software  Similarly,  Kan  Ironies  Ham- 
teid  si^ports  a  pnnler  tcggle  witti  the 
F7  fufvclJon  key. 

He  also  indicated  that  his  Star  10X 
printer,  with  a  Cardco  -fG  inlerfacd, 
was  also  not  working  at  first.  Alter 
checking  everything  "umpteen"  times 
ar>d  still  finding  nothing  wrong,  he  t>e- 
gan  to  curse  at  Ihe  printer,  and  sud- 
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deniy  it  began  to  prim.  There  was  a 
by^er  in  the  setup  which  tiad  to  Titl  be* 
fore  printing  would  t>egin.  This  appar<^ 
entty  applied  to  both  sending  and  re- 
ceiving. 

His  other  suggestion  was  to  con* 
i>ect  Ihe  pnnter  to  the  user  t/0  port  on 
Hie  computer.  Rgure  1  details  the  con- 
nection of  a  Centronics-compatible 
printer  to  the  user  port.  The  DO 
through  D7  lines  are  ihe  data  lEnes, 
and  the  corresponding  lines  are  con- 
nected to  the  printer.  It  is  important  to 
use  the  signal  ground,  not  tha  chassis 
ground. 

lt*s  worth  a  try.  if  you  haven't  al- 
ready done  tt.  Anyway,  If  \l  works,  or 
helps,  let  me  know. 

i  am  passing  this  information  atong 
because  it  is  related  to  another  letter, 
just  received,  on  the  same  topic,  R.  D* 
Carter,  an  SWL  in  Vass.  North  Caroli- 
na, states  thai  he  is  using  Ihe  Com- 
modore C'64  computer  and  Kenwood 
R^€OQ  and  R^50C»  with  the  MFJ-1225 
rece^ve^niy  interface  and  the  ABA 
SWUext  software  on  ROM  to  receive 
CW,  Baudot,  ar^i  AMTOR/StTOR. 

He  had  the  exact  same  problem  as 
AASZR;  The  C-64  would  print  on  ^e 
nvcnitor  ar>d  be  saved  to  floppy  disk, 
but  not  print  on  the  MPS-801  printer 


He  contacted  AEA  and  was  told  that 
the  MPS-801 .  to  Ihe  best  of  their 
knowledge,  could  not  be  macte  to  print 
RTTY  In  real  lime,  and  thai  this  cannot 
be  changed. 

He  solved  his  problem  by  selling 
the  MPS -801  ar>d  purchasing  a  printer 
with  a  parallel  Centrcinjcs  input.  He  al- 
so purc^iased  a  Cardco+G  seriat-to* 
parallel  Interface  to  run  the  parallel 
printer  from  the  C-64  serial  output, 
R.D.  notes  that  while  Cardco  sells 
more  expensive  interfaces,  he  be* 
lieves  that  they  will  not  do  the  job  as 
well  as  the  less  expensive  ^G  Inter- 
face. 

Apparently,  this  information  was 
knowrt  to  AEA  as  well,  as  they  did  tell 
R.D.,  in  a  letter  two  years  ago,  that  as 
tar  as  they  Know,  the  Cardco  +G  inter- 
face is  the  only  one  that  will  print  real- 
time RTTY.  He  also  passes  along  the 
Information  that  Supra  Corporation 
manufactures  the  Cardco  interface. 
Orders  may  be  phoned  to  (503)  967- 
9075;  the  tech  support  number  is 
(503)  967-9081. 

This  infomiation  from  R.D.  Carter  is 
provided  pretty  much  "as-is,'  and  I 
canl  speak  about  the  specifics,  other 
ttian  to  say  thai  it  Is  provided  in  good 
faith.  El  you  call  Supra,  be  sure  to  teil 
them  where  you  read  about  them,  and 
if  you  apply  this  informatton  to  your 
own  setup  and  have  any  measure  of 
success,  please  let  me  know!  Sure, 
teU  me  about  your  failures,  tool 

Moving  back  in  lime,  so  to  speak,  1 
received  a  Jetter  from  Jerry  Arnold 


WA6MBP  of  Ten-e  Haute,  Indiana,  who 
has  a  long-standing  love  affair  with 
RTTY.  He  writes  that  the  "August  cot- 
xjmn  was  at  least  partially  the  mosr 
enjoyabte  for  quite  some  time  due  to 
the  admission  that  a  few  of  ys  old- 
timers*  stin  get  enjoyment  from  operat- 
ing RTTY  on  mechamcai  machines.  I 
am  still  using  a  good  ol'  Model  19. 
which  Is  cider  than  J  am. 

"Yes,  if  s  noisy.  Yes,  it  fe  limited  to 
6D  wpm  Baixioi  But  I  don't  care!  In  a 
recent  RTTY  QSO  on  20  meters,  tfw 
ham  on  the  other  end  sent  me  his 
"BRAG  USr  (rx?  doubt  dumped  from 
a  memory)  and  asked  what  I  was  us- 
ing. 1  reached  lor  my  REAL  BRAG 
TAPE  (as  punched  by  my  own  unit) 
and  sent  It  out  men^lly  at  60  wpm.  The 
last  entry  on  it  says  '  .  .  .  AND  THE 
TELETYPE  IS  A  GOOD  OLD  MODEL 
19/  When  the  ham  on  the  other  end 
responded,  he  said  he  "^ .  * .  had  never 
heard  of  that  brand  of  compute ri'  Oh 
boyl! 

"It  is  interesting  \o  note  that  some 
software  today  designed  for  RTTY 
does  not  send  a  LING  FEED  when  a 
CARRIAGE  RETURN  is  sent.  That 
doesn't  bother  computer  users,  but  il 
sure  makes  me  keep  my  hand  on  the 
paper  crank!* 

1  guess  that  last  statement  reatly 
is  3  plea  for  computer  prog  ram  rt^rs 
lo  keep  compatibility  in  mimi— com- 
patibilrty  wrth  mechancat  telepnntefs, 
thate! 

Jeny  also  asks  for  some  RTTY  art 
to  be  included  in  the  column.  Well 
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AntennasWesi 
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Hjf  Ship  SrxrDay 
140  S29.95 
2«0  SJ9.95 
-100  S49,9$ 
500  %S4.9$ 
lOOO       %99.95 


QSLs 

Rnmh&w  Assorrmcftt 


2n{i  JJtay 

Si 4.95  SI  9.95 

SJ4,95  S:9.9J 

S4-t,95  SJ9.95 

S49.95  S44.95 

S«*.95  %1%9$ 
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CIRCL£  5  ON  READER  SERVICE  CARD 


SIGNAL  CUBE 

Digital  Field  Strength  Meter 

High  Besotutton  R.F. 
Amplrtude  IVIeasurements 

(See  article  this  issue) 


NYE  engineering 
CO.  INC. 

4020  Gait  Ocean  Drive  #606 
Ft.  Lauderdale,  FL  33308 

Phone:  305-566-3997  $1  59 

Fax:  305-537-3534  +  shipping 


CtRCLE  290  ON  READER  SERVICE  CARD 
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World  of  Hnm  Radio     Mttrts  ClimtmiriVV 
Shareware  CD  ROM  Sale  ^        *      *  ^ 

Airacifl,  Pcttt  Offitic  Fkix  666 
NVw  Cumbrriiuitt,  PA  1  7070 


$49lHfu  X-MAS 

Shipping:  $5  t?SA,  $9  ]-\>rcign 

,,  (717)938-8249 

V.  FAX7I7-93H  6767 
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Natural  Voice  Plavback  Board 


Repeattr  tdeattlien 

Contest  Statloitt 
SItt  \Jarms 
Rcj3]€>te  Teicitiivlft 
^^eaik^'  SfntiQiii 
Multiple  l-anj^if^ 

AnnoDsceintiiti 


DataVoic^  -  DV-64 


Adda 


la  your  s.\-stml  or  t^uifitncni 


Voice  v^>cuhulttricii  of  multiplf  phira,«.e^  up  lo  1  minute  in  a 
Nalura]  Voice  is  s^ivcd  in  Non-Volatile  E-Prom  mcmor>'.(K 
poweriis  rcjiitft'cdthc  rccordtngii^iJi  notbelostj.  Wc'UrtcorU 
yuar  mtisiijj;e(!i)  in  u  male  or  female  ^roice  -or-  you  ciin  record 
Ihe  1  lb  rary  by  usi  n  g  I  he  opUci  iial  S  DS' I  tKMJ  Jt  vc  lopmem  tinui  d 
on  an  IBM  ut  compatible  computer. 

Parallel  Inpul  Word  SeU'ct  B  ohm  Audio  utJipui 

500  inii  Ke)llnv  Oulpul  600  ahm  Audio  output 

32  Kb  sumplinj^  rutc  +9v  la  +14v  Supply 

M  u  1 1  i  p  Ic  Ma  dc«  SUe :  4JW  «  42$' 

30  sec  -  30  nilnule  TimC'  1  Cpnnec£nr!i  Included 

Prtcc  I  |ih'*.(ll)  Sm|iile  Qiy  {programmed) 

Paloinar  Telecom,  Inc* 

}m  Emcrpriw  Su  Suite  E 

(61**}  746-7998 


CHICLE  139  ON  KfAPER  SERVK^  CARP 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  via  your  computer. 
$29  95  per  year^  unlimited  use! 

BUCKMASTER  PUBLISHING 

Rout^  4,  Box  ie30  Mineral,  VA  23117 

703:  894-5777        800:  282-5628 

CIRCLE  7  ON  READER  SERVICE  CARD 


SUPER  QRP  TRANSMITTER! 

It's  SO  easy  —  It's  ready  to  go! 


o 

9-  _J 
to  tj 


K*   I- 


Work  Ihofte  actions  far  and  fmrnt  with  thei«  comptrntety 
buiitand  ra£led.«itrvm«ly  high  quality.  CW  Innsmiders, 

•  Complreie  iow  p^ower  Ifansmitiyf 

•  Up  to  2-2 V;  watts  RF  output 

•  10-16  VDC  operation 

•  Compacr,  rugged  and  easy  lo  operate. 

•  Not  a  poorly  des^gr>&d,  low  quality  kit 

Jusi  connect  a  battery,  antenna,  key  and  ptug  in 
your  favorite  crystal— That  s  Hi 

Speciat  introductory  Price 

&W1-160M             S34.95     SW1-40M  S24.95 

SWl-aO/75M          S26.9S     SW1-30M  $23,95 

Optional  Rugged  Metal  Ca*e  SBJS 

Coming  soon.  20M-  17M,  ISM,  12M,  CryfltalH,  VFOs 

Tq  Qfd^f.  Sp&Qity  meter  berid  cia&ifect  rtnrf  mdat^B  ch^ck  or 
monayofdsr^orcQrfect  amcimt  A^so  mnJnd^  S2  50  (For sign 
Ofxfefs  add  20% )t  tor  sftippmg  jfrd  htifidtfng  PA  rBStdsftts^ 
adit  6%  sates  tax  to  pnce  of  umtfsj!  Fortttgn  ptdsrs  n}\js! 
itffdmonajf  ardtrdr^wn  on  t/,S,  €0/f*§fyofrtt«nt  bank  oniy 

RYAN  COMMUNICATIONS 

Box  It  IE  Gamelot  Rd  .  Poftersvilte.  PA  16051,  USA 

(412)360-3059 
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guys,  send  me  some! 

Stephen  Coii  KK6RB  of  Santa  Aria, 
Calilomia,  re  tales  that  he  has  been  a 
subscriber  to  73  Magazine  for  about 
two  years,  and  has  gotten  interested 
In  flTTY.  He  wants  to  get  onto  RTPr 
wtth  his  cofTipyter  an  Apple  Ih-.  but  all 
he  gets  are  blank  stares  and  Ihe  re- 
sponse, ''Soft ware  fOf  that  dinosaur?' 
Well,  while  be  feets  stuck  in  the  Slone 
Age,  Stephen  wonders  It  there  still  ex- 
ists some  software  for  his  Apple- 
sauiDus. 

One  popular  program  we  men* 
tbned  a  few  yeais  bacl;  was  MODEM 
MGR.  Used  by  many  hams  for  years. 


thte  is  one  of  Itie  most  comprehertsive 
and  we  11 -supported  programs  avail- 
able for  the  Apple  Ik,  lie,  lie.  or  Jlgs^  It 
supports  split  screen  opemtion  or  full 
screen,  at  speeds  lo  over  13k  baud, 
and  will  run  urtder  either  ProOOS  or 
Apple  CX}S  3.3. 

While  Apple  users  somatimes  fe^ 
orphaned  by  the  amateur  mdustry, 
they  are  often  reluctant  to  give  up  their 
machines  and  the  sizable  investments 
they  have  already  made.  For  many, 
MODEM  MGR  speaks  to  thai  need 
precisety  It  is  available  from  MGR 
Soitware.  Suite  101,  305  So  State 
College  Blvd.,  Anaheim  CA  92806* 


Contact  ihem  for  current  pricing  and 
availability  information,  and  be  sure  to 
mention  7Ss  "RTTY  Loop"  when  you 
write. 

Anottief  solution  available  to  you 
woyki  be  to  use  any  of  a  number  of 
haniware  solutions,  such  as  the  multi- 
mode  interfaces  from  MFJ,  Kantron- 
ics.  or  AEA,  with  a  communicatiori 
package.  This  would  have  the  advan- 
tage of  offering  more  modes  and  fea- 
tures, atthough  it  certainly  would  cast 
more.  There  are  a  variety  of  "tx^xes* 
out  timers,  and  you  pays  yer  money 
and  takes  yer  choice. 

I  look  forward  to  heanng  from  each 


of  you  about  tfiese  and  related  topics. 
Reach  me  by  mall  at  the  above  ad- 
dress, on  CompuServe  at  ppn 
75036,2501;  or  on  Delphi  or  America 
Online  usirig  tlie  screen  or  user  name 
MARCWA3AJR.  And  as  we  all  sit 
down  thrs  month  to  observe  the 
ThanKsgjvmg  holiday,  let  us  think  of 
those  less  fortunate  than  ourselveSi 
whom  we  can  help  this  time  of  year. 
This  past  few  months  have  seen  hurrt- 
canes,  eadhquakes,  fires,  and  human 
destruction  throughout  the  world. 
Maybe  if  each  of  us  offered  just  a  litife 
ktrKlness,  we  could  help  illuminate  the 
darkness. 


33rd  ANNUAL 

TROPICAL  HAMBOREE 

AAMTEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  6  -  7, 1993 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER  •  MIAMI,  FLORIDA 

•  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 


PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  •  200^  EXHIBIT  BOOTHS  •  DXCC  FIELD  CHECKING 

•  800+ IN  DOOR  SWAP  TABLES  •  FREE  PARKING  FOR  1 5,000  VEHICLES 
•  300  CAMPSITES  WITH  HOOK-UPS  &  LAUNDRY  FACILITIES  •  ON-SITE  LICENSE  EXAMS 


SPECIAL  EVENTS!!! 

"HURRICANE  ANDREW  COMMUNICATIONS  CRITIQUE" 

"EXPANDED  YOUTH  FORUM  WITH  COMPLIMENTARY  ADMIHANCE  FOR  STUDENTS" 

"CONDUCTING  AMATEUR  RADIO  CLASSES" 

(Educational  fofum  for  teachers,  class  instructors  and  parents) 

"FCC  FORUM" 
ALL  THE  ABOVE  IN  ADDITION  TO  USUAL  HAMBOREE  FESTIVITIES 

Resistration:  35.00  Advance  —  $6.00  Door  (Tax  Incl.)  •  Valid  Both  Days  (Advance  deadline  Feb.  2j 

Swap  Tables:  S20.00  each  (Tax  Incl.)  +  Resistration  •  Power:  $10.00  per  User  (Tax  Incl.) 
Campsites:  3  Days  (Fri,,  Sat.,  Sun.)  S40.00 (Jax  Incl.)  •  4  Days (Thurs.,  Fri.,  Sat..  Sun.)  $55.00  (Tax  Incl) 

Headquarters  Hotel:  Miami  Airport  AAarriott  -  $69.00  Sinsle,  Double  +  Tax 
Call:  (305)  649-5000  -  Speak  Only  to  Reservation  Department 

Must  Mention  "Tropcal  Hamborce"  to  Get  Special  Rate.  Deadline  Jan.  25,  1993 
After  Deadline.  Special  Rates  on  Room  Available  Basis  Only  *  Alternate  Facilities:  Contact  Hamboree  Chairman 

WRITE  TODAY  FOR  DETAILS  BROCHURE  Send  to:  Chairman,  Evelyn  Gauzens,  W4WyR 

&  RESERVATION  FORMS  2780  N.W.  3rd  Street,  Miami,  FL  331 25 

(Available  Dec.  1st)  Tel:  (305)  642-41 39  •  Fax:  (305)  642-1648 

(All  checks  for  tickets,  cempins  and  tables  should  be  made  pdyabte  tO:  Dade  Radio  Clud  of  Miami,  Inc ) 
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Amfe  Johnson  NIBAC 
43  Old  Homestead  Hwy^ 
M  Swanzey  NH  03431 

Notes  from  FN42 

WhUe  listening  io  me  Trj-Stale 

Emergency  Net  originating  from  the 
KtXR  "Keene  Machine''  in  Keene, 
New  Hampshire,  my  ears  perked  up 
when  "Newsfine  92"  reported  that  the 
FCC  has  established  Proposed  Rute- 
making  Document  92- 1 67.  /  did  not 
get  ait  of  the  pafticuism  noted  hut  it 
appears  that  it  addresses  the  abstfty 
of  ficensed  amateur  operators  from 
other  countnes  to  operate  in  the  Unit- 
ed States  even  though  we  may  not 
have  reciprocal  agreements  with 
them. 

it  appears  that  those  wishing  to 
operate  in  the  United  States  wouid 
contact  a  Votunteer  Examiner  group 
which  woufd  checif  ticensing  docu- 
mentation afKt  administer  a  test^  Up- 
on successfuf  oompietion  the  apph- 
cant  would  receive  a  Certificate  of 
Successfut  Completion  which  wouid 
atlow  for  60  days  of  operation  in  the 

as. 

I  ha  ve  not  realty  had  time  to  think 
of  the  pros  and  cons  of  this  Proposed 
Rulemaking  but  witt  say  that  anything 
tfiat  a  country  can  do  to  a^ist  ama- 
teurs  from  other  countnes  to  (^^erate 
in  its  own  is  a  pius.  Many  of  us  tiave 
had  the  good  fortune  to  meet  many 
nice  people  from  otfmr  countries  on 
the  air  and  then  in  person. 

It  is  aiso  very  noteworthy  to  men^ 
tion  the  agreement  between  Japan 
and  the  Republic  of  Korea  (ROK). 
Catch  that  in  "Roundup'*  under  the 
Japan  banner. 

Arwther  interesiing  way  to  ficense 
operators  from  other  countries  was 
performed  by  three  ARRL  VEs  by 
lakfng  the  mountain  to  Mohammed." 
Be  sure  to  read  this  story  in 
"Roundup"  under  the  USA/Russia/ 
Ukraine  banner 

Now  it  is  time  for  the  news  from 
the  rest  of  the  worid^ — Ami^  NiBAC^ 


Royndup 

Jap«n  From  the  JARL  News: 

Reciprocal  Agreement  Between 
JA-HL!  August  1,  1992.  is  a  memo- 
rable date  lor  both  Korea  and  Japan 
because  the  much-lalked-about  and 
long-awaited  reciprocal  agreement 
between  the  two  countries  came  Into 
effect. 

Up  to  now,  wben  a  ROK  cHlzen 
wished  to  operate  amaieur  radio  in 
Japan  he/she  was  obliged  to  obtain 
an  operator's  license  in  Japan,  using 
a  dub  station.  Henceforth,  however, 
and  thanl<s  to  results  emanating  from 
the  two  countries'  agreement,  the  es- 
tablishment of  indt vidua F  stations  wifl 
be  acceplabte.  And  furthermore,  it  al- 
so will  be  possible  fo*'  a  ROK  citizen 
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to  operate  an  amateur  radio  stalton 
on  the  basis  of  qualifications  ob- 
tained in  the  ROK, 

II  is  to  be  noted  ttiat  with  regard  to 
the  corresponderK:e  of  amateur  quali* 
ticaiions  between  the  two  countries, 
the  first  and  second  classes  of  ROK 
will  correspond  to  the  same  of  Japan. 
However,  the  third  class  (telegraph) 
of  the  ROK  will  be  equivalent  to  the 
third  class  of  Japan  and  the  third 
class  (telephone)  of  the  ROK  will  be 
equivalent  to  the  fourth  class  of 
Japan, 

And  finally,  congratutations  to  all 
concemed! 

Worked  All  Squares  Award 
JARL  has  introduced  a  new  award. 
""WASA/'  which  Is  characterized  by 
the  use  of  the  grid  square  locator 
system  that  is  getting  more  and  more 
popular  wortdwide. 

This  system  enables  us  to  ctearfy 
determine  a  tocation  both  on  land 
and  at  sea.  Ttierefore.  QSL  cards  Ob- 
tained through  oommunicatton  with 
locations  at  sea  can  also  be  used  for 
the  Awafd. 

Seeing  that  this  Is  our  first  attempt 
at  this  new  system,  we  ask  for  your 
close  cooperation  and  look  fo™/ard  to 
receiving  youf  applications.  There 
are  two  awards:  WASA-V.U.SHF 
(achieve  comrminicalion  or  r^ieption 
with  amateur  radio  stations  tn  100  dl^ 
ferent  squares  on  and  above  50  MHz 
andyor  an  amateur  satellite:  sticker 
for  each  50  above  100)  and  WASA- 
HF  (achieve  communication  or  re- 


ception with  amateur  radio  stations  tn 
100  drfferent  squares  using  frequen- 
cies on  and  below  28  MHz;  stidcer  for 
each  50  atiove  100),  QSL  cards  are 
valid  on  or  after  July  1,  1 992. 

For  further  information  write  to: 
The  Japan  Amateur  Radio  League, 
Ina,  Award  Desk,  14-2.  Sugamo  1- 
Chrome.  Toshima-ku.  Tokyo  170, 
Japan, 

CQ  Korea  is  the  name  of  a  new 
amateur  radio  magazine  in  the  Re- 
public ot  Korea.  This  B5-stzed  publi- 
cation of  62  pages  has  a  colored  cov- 
er and  a  great  many  of  the  inserted 
photos  appear  in  color,  It  sells  on  the 
local  market  for  2,500  won  per  copy, 
but  the  subscription  rate  is  25.000 
won  for  one  year  (including  postage) 
for  domestic  (ML)  readers,  plus  a 
bonus  at  a  free  copy  for  the  fiTst  two 
months. 

Detailed  terms  for  overseas  read- 
ers have  yet  to  be  announced  but 
should  someone  wish  to  subscribe^ 
he  or  she  is  asked  to  write  directly  to: 
CQ  Korea.  Seoul-shi,  Jongro-gu, 
Kyeonun-dong  47- 1.  Kongukyu  BIdg. 
31 2- 1  Ho,  Republic  of  Korea. 

Scotland  From  ihe  Scottish 
Tourist  Board  (Radio  An^teur)  Expe- 
dition Group,  John  *Paddy"  McGill 
GM3MTH:  On  November  30th 
GB6SA  will  be  operating  on  St.  An- 
drews Day.  celebrating  Ihe  2nd  An* 
nual  International  St.  Andrews  Day, 
Involving  the  Moscow  Radio  Club 
(MTI)  and  the  St.  Petersburg  Radio 
Club,  and  the  Aberdeen  ARS.  The 
callsigns  appear  to  be  G86SA, 
R1SA,  UA3  or  RA3???,  and 
GBOASR 

This  appears  to  be  the  last  of  the 
List  of  Events  of  1992  for  the  Scottish 
Tourist  Board  (Radio  Amateur)  Expe- 
dition Group,  Correspondence  (or 


awards  should  be  addressed  to 
Awards  Manager,  Robbie  GM4UQG, 
P.O.  Box  59.  Hamilton,  Scolland, 
ML3  6QS,  and  correspondence  to 
Paddy  should  be  sent  to  John  (Pad- 
dy) McGlif  GM3MTH,  9,  Ramsay 
Place,  Coatbridge.  Lanarkshtret  Scot- 
land. MLS  5RE. 

USA/Russia/Ukraine  From  the 
Roanoke  Tinges  &  Worfd  News.  Sat- 
urday, August  f,  fB92,  sent  to  us 
from  David  Larsen  KK4WW:  "In  a 
STTtall  room  in  tt^e  east  wing  of  David 
Larsen's  hilltop  house  are  some  of 
the  keys  of  global  goodwill  and  un- 
derstanding. They're  on  a  computer 
that's  hooked  to  an  array  of  amateur 
radio  gear  Larsen  has  been  using 
those  keys  for  mora  than  a  year  to 
communicate  with  people  in  the  for- 
mer Soviet  Union.  Amateur  racSo  op- 
erators in  the  old  Soviet  republics 
have  been  included  in  this  computer- 
ized ham  radio  project."  Larsen  has 
developed  nnany  friends  in  the 
Ukraine  since  meeting  Victor  Gon- 
charsky,  an  amateur  operator,  during 
a  ham  convention  in  the  US  during 
1990,  David  and  his  wife  Gayndl,  al- 
so a  ham.  have  visited  repulDlics  in 
the  fonner  Soviet  Union  during  the 
past  three  years.  They  and  others 
have  taken  a  new  iBM-dor^aied  com* 
puter  plus  several  older  but  service- 
able PCs  there  as  a  first  step  in  set- 
ling  up  an  emergency  radio  commu- 
nications networi<. 

The  development  of  this  network 
will  allow  those  republics  to  maintain 
emergency  contact  with  each  other 
during  tiroes  of  emergencies  and  will 
allow  peaceful  communications 
around  the  worid  during  the  rest  of 
the  time. 

The  transfer  of  these  computers 
has  been  made  possible  by  building 


Photo  A  Diploma  tsias  Carjahas. 


New  AOR 

Receiver 


400  Channels. 
lOOKHz  to  2036MHz 


•Coiitmuous  oovetsgfe 
•AM.  FM,  wide  band  FM. 

[^B  USB.  CW  modes 
•4  Scan  Banks, 

Programmabte  AtteniiaiLiOE 
■Tuning  increments  as  low 

as  SOBz 

•Search  with  locit  out 
*  I  &  front  end  filterB. 
•HS232  port  built  m. 
•2S  Day  Satisfactkin  Guaiancee 

FiiJI  refuiKl  if  not  Satisfied 
•tndudes  AC/DC  power  cord. 

Tiel^Ksspe  Antenna 
•Stze  3  1/7^ H  X  5  2/5  W  x  7  7/e'D 

Wl  21b  lOoz. 


AR3000 

TtiSAs  Ptitai  i-  mtqm  Pre-; 


$1095 


10701  E.  106 th  St.  tndpls,,  IN  46256 
ToU  Free  800-445-7717 

Visa  mai  MAStercaid 


(COD  shghdy  hipher ) 
FAX  (3171  849  0734 


■75-^^ 


DURA-FLEX* 

shock  maunts  silence 
spring-generated  RF  noise, 


DURA-FLEX  neoprene  elastomer 

significantly  advances  antenna  shock 
absorption  technology. 

Ellmf nates  RF  noise  \n  dupfex  radio 
systems  from  met  a  I -to- met  a  I  contact  in 
conventional  steel  springs. 

OrasticalJy  cuts  whip  vibration  which  can 
damage  or  break  anter\nas  with  steet 
springs  on  high-vtbration  vehicles. 

Solid  brass  adaptors  molded  into  neoprene; 
braid  totally  isolated  through  center  cavity. 

FI«ld-proven  against  heat,  cold,  humidity 
and  abrasion  extremes. 

Models  for  roof,  trunk  or  magnetic 
mounting.  2  meter.  220  MHz  or  UHF. 


e  antenna  specialists  co 


■su-mm  £j  Ji«i*!^' 


a  member  of  The  AUen  Group  Ific 

30600  Bruce  lr>au£irial  Parkway 

Ctevetend.  OH  44139-^96 

216/349-8400,  Te*a>t:  4332133,  Fax:  216^349^8407 


^helping  the  viforld  communicate"* 
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HamBase    Callsign  Database 

Ifistunily  a'trieve  the  \i*mt'.  Address  IJirihda>, 
itid  CmirM>  of  US  ^ntuicur..  (\iiJ;Mli:in  and  l)X 
addrtsscs  u  I  so  available.  No  Imrd  di.sk  required. 
Ifpdaied  twice  ayear,  (570,000  US  calls,  July  '92). 
Edit  addfc^*i  labeJs  on  the  scnecn  before  printing 
and  cftaie  QSO  info  laticfs  for  your  QSl-  i:ajidK, 


Rnd:  W3HNK 
Joseph  Arcure      W3HNK 
P  0  Box  73 
Edgemont  PA  19Q28 
Born:  Dec  25  1933 
Class:  Advanced 
County:  D&lav^are 


tf amBaM' program  and  IS  PaU  $49,95 cifl ^i 
f!Macitilof«h  orki  iM_^  Vi;:-r%ioRj^4 

Sum  me  r  .S  w  p  pi  e  m  c  n  I  1 55 .000  >  $  1 9.95  «S2  *fti 

1  anadinn  Dsitaba^c  1 27,000)  $19.95  cS2  vtii 

n\  and  Q,SL  Miinii|[t^rs  ( I  l.im}  $1  L95  iM  vhj 

Old  CiiU  l>iiral>asf  ( l()(KOUO)  $9.95  m  i^] 

PackiH  HiMnu  BBS  J  hitabase  $9.95  t¥2  ^n1] 

HBPaplp  ilSR  version  I  $19.95  (SJ^i 

WHamRase  (Windims  program f  $19.95  m^Jhi 

Demo  Program  I  p|>rade  Dlsit  S5.9S  (S2  v»i( 


Catifiimiji  Fk.'-sJdL^nt.v  plenjuj  :idi(  sales  lux.  FoEctgn  orders 
iirv  we  iiimuc .  please  add  $  H)  i  n » cover  sh  t  pp  ing  tind  hi^nU  1  i  n  ji. 


3(}  iJtfy  mifftcy  ihnk  liuarantee. 
90  diiV  piirfx  fffid  tuhar  ivmrijfjty 


Call  or  wrilc  Tor  our  lalesl  catalof*. 


magic  il  notch 

Ends  Heterodyne 

Headaches! 


Why  listeTi  to  carriers,  when  llie  MagicNoicti  roily 
aLiilciETmtk'  notrl'i  audio  fllltfr  will  remove  aW  CW, 
com  pu  icr  RFl ,  ( uncrs  and  oihcr  si  mil  arQ  R  M  i  ii&Lani  ly 
and  automatical  ly .  I  n.'italls  in  itecunds  belu'een  die  rig 
iuid  cittcntal  *.pcakcr  or  beadi^otie^  No  liming  or 
adjusimcnis  arc  ncccssar> .  S4  SSB  stgniils  have  been 
worked  under  20  ovtr  9  carriers.  "/  ftitt  fftittk  a/  fttt 
movi'  useful  mveHsmy  for  tlw  II F  SSB  opvrumr*' 
-^ST,  October '91. 

MagiiNokli    $10^.95  iS3  *io 
12V  adapter  SI  1-95 


Disguised  Decal  Antennas 

146  /  220  /  440  /  Cellular        ^  50  Wall  *  1 10  Wall 

This  .(1)3  inch  Ihick  ,  J3"  \  ^S"  antenna  jiiHt  sticks 
ro  ilic  inj^ideof  your  windshifkl.  where  it's  safe  from 
vantlal  *t,  carwashcs  tiiid  low  garage  doors.  Thi:  multi- 
polar i/ed  dc?ijgn  reduces  QSB  in  urban  and  rural 
area^.  Wide  bandwidth  for  low  SWR  on  al] 
frecjwcncres.  Etclverd  pohtnidc  with  anTi-corrosivi? 
graphite  coUtrvd  coating.  "Alamr' 
decal  opt iiHial. Other  fiV4|uencieii 
avatLahle.  Fiease  specify  hand^ 
puwer  and  ^'^plain**  or  *\sl£trm'\ 

5(J  Wail       $59.*l5iS>s/ii] 
llti  Waft     U^Mf^^^Aty 


Stop  Repeating 
Yourself! 

Ventriloquist 

says  it  alL 

WhLMlieryou  waot  to  contest  all 
u  eckend.  lepeai  your  "last  fwo'\ 
peiN^malize  your  repi^ater  ll>, 
or  worti  the  pi  leu  pit  al  nigJil  with  a  sleeping  family, 
Vcniriloquis^t  will  say  it  for  you.  The  unique  analog 
oiernory  ^loreis  4  me!i.sageH  of  up  to  20  st^cond;^  for 
10  years  uiihnut  hatlvry  backup.  Use  the  internal 
in  ike.  or  im  exit;  ma  I  aiiditi  source  to  uncord  ytnir 
own  niL-ssUiies^  CT  conipntihle  par:tllii.*l  interJafC. 

\  eotriioquisi    $149.95  <S5  \fii> 
12V  adapter  SI  LV5 


Make  and  Receive  Phone  Calls 
on  your  own  Penvonal  Autopatch! 

Plug  [he  SDP-MK)  iniii  any  RJ-l  I  photic  jack  and 
ainnect  to  ifiL*  micRiphtme  and  spcukcr  jiicks  of 
yoarha^estaiiiirt^Operaies  Pull  duplet  (kith purl ii*s 
can  talk  at  llie  sanru:  time)  or  simpleiii  tVOX  v^iih 
tum  around  hceps),  Propummabli;  local  and  toll 
cai  I  access  tode^,  Regeneraled  DTM  I'/Pti  1?^  diali  ng . 
External  k>gic  output  to  control  iiiher  dcvice!^^ 
Compuier  coniiolkd  lim^HiL  V\\  tdfntification. 


Personal  Aiitupatch 

$199.y5(S5^An 

I2\jid3ipter  $11.95 


j*Com      POBoxl94T      Ben  l.ninond,  CA  95005-0194      1408)335-9120      FAX  335-9121 


CtRCLE  55  ON  RiADEI^  SERVICE  CARD 
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Butternut 
Verticals 


Butternut's  HF 
vef! teals  use 
higtiest-Q  tuning 
circuits  (not  lossy 
traps')  10  outperform 
all  multiband  designs 
of  comparable  sizel 


Model  HF6V 

*B0  40.  30  20  15  arn3  10  matets 
automatic  banaswitcfimg 

•  Add-on  kii  lar  1?  Mnd  l£   meiers 
available  ni;^ 

26  fi  laii 


Model  HF2V 

■Designed  for  [h<&  low-tiantf  DXpr 

•Automatic  ba^4SA>L4:hrng  cjn  flO  arnJ 
40  melees 

<AA}-Ofi  iiBtIs  few  1 60  itrtd  30  Oc  ^ 
32  re^t  tail  -  may  x>e  TOO  toliMd  for 


For    miKci    inffKrrul^on    if*    your 


BUTTERNUT  ELECTRONICS  CO, 


EVERY  ISSUE 

of /J 
on  microfiche! 

The  entire  run  of  73  from  October.  1960 
through  las^  year  is  available. 

You  cart  have  access  to  the  treasures  of 
73  wittiout  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  wiM  fit  In  a  card  file  on 
youf  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $285  plus  $5  for  shipping  tUSA), 
Annuai  updates  available  for  $1 0, 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 
Route  4,  Box  1 630 

Mineral,  VA  23117 

703-894-5777 
800-282-5628 


P.O.  Box  123,  Olmito,  TX  78575 


CIRCLE  168  ON  READER  SERVICE  CARD 


Niunbef  2B  on  your  Feedback  card 


Dealer  directory 


DELAWARE 
Hmt  Castle 

Factory  aulliorized  dealerl  Yaesu,  ICOM,  Kan- 
wood,  Ten-Tec,  AEA,  Kantronics.  DRSI  Mfg.. 
Amerilrofi,  CusJrcraJt,  HyGain,  Hail  Sound,  Stan- 
dard Amaleur  Radio,  MFJ,  Huslier,  Diamond, 
BuUemul,  Aslmn.  Larsen,  and  mmch  more. 
DFUWARE  AMATEUR  SUPPLV.  71  Meadow 
Road,  New  C^slte  0£  19720.  (302)  3Zfr772a. 

NEW  JERSEY 

Uxii 

Nofti  Jerse/s  newest  Two  V^  Radio  and  Bee* 
twics  Dealer  ^  ww  opea  Sales  of  H^.  Busi- 
ness. IMm  arid  QM,  two  way  equipment  as 
well  as  Scanfle*s.  Shortwave,  Electronic  Kits. 
Aniennas.  Books^  Cable  Boxes  and  more. 
Fnef)dty  sm^nce  and  low  piices.  Advanced  Sfw- 
cialties,  114  E&s«r  Strwt,  Lofti  KJ  07644* 
(201)  VHR2tl67. 

Park  Rkige 

Noftn  ief^S  QktftSt  and  finest  Shonwave  and 
Ham  Radio  Dealer.  1  t/2  miles  fn^m  Garden 
$lal6  Parkway,  Authorized  Dealers  Jor  AEA. 
KiUNwd,  Japan  Radio  Cor^pany,  tCOM.  Yaesu. 
elc.  Ham  SaJes.  Lee  WK2T,  GILFER  SHORT^ 
WAVE,  52  Park  Ave,,  Park  Ridge  NJ  07656, 
(201)  391*7867, 

NEW  YORK 

Manhattan 

Manhattan's  largest  and  only  ham  and  business 
Radio  Slor#  Fealurtr^g  MOTOROLA,  ICOM, 
KENWOOD,  VAESU.  UNIDEN  BEMDIX  KING, 


ASTRON,  AEA,  SONY,  PANASOMlC,  MFJ, 
CCTV  CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS,  OPTOELECTRONICS 
FREQUENCY  COUNTERS,  AOR  SCANNERS. 
JRC  RECEIVERS,  KANTRONJCS,  LARSEN, 
etc.  Full  stock  of  radios  and  accessaries.  Repair 
lab  on  premises,  Open  7  days  Mf,  9S  p,m,; 
Sat,  &  Sun.,  10-5  p.m.  We  ship  Wcnawide 
For  specific  information  caH  or  wnie:  BARRY 
ELECTRONICS.  512  Broadway.  New  York 
NY  10012.  (212)  925-7000.  FAX  {212)  925^ 


OHIO 

Coiimibus 

Centiil  Ohicr's  fiMne  aulhoftzed  dealer  lof  Ken- 
wood. ICOII.  Yaesu.  AInco,  Japan  Radio,  StMv 
danJ.  AEA,  Cushoajft,  Hustler,  Diaitiortd  artd 
MFJ.  New  afHl  imf^  efwmmi  on  diispiay  ami 
opeiaiionaJ  In  our  naw  10,000  sq  ft  laciirty. 
19^  Sf/L  OepartmenL  too.  UNIVERSAL  RA* 
D10«  6630  America^na  Pkwy.,  Reynoldsburg 
(CottantKJS)  OH  430ea  (614)  aa&4267. 

PENNSYLVANIA 
Travoise 

Aulhorized  raclory  sales  and  service,  KEN- 
WOOD, ICOM,  YAESU.  featuring  AMERiTRON. 
B&W,  MFJ.  HYGAIN,  KLM.  CUSHCRAFT.  HUB- 
TLER,  KANTRONICS.  AEA,  VIBROPLEX,  HEIL. 
CALLBOOK,  ARRL  Publications,  and  mucli 
more,  HAMTRONICS,  INC,  4033  Brownsville 
Road,  Trevose  PA  19047,  (215)357-1400.  FAX 
(21 S)  3S5^95a,  Sales  Order  1-600-426-2320. 
Cirde  Reader  Service  29B  for  more  in  formation. 


0€ALEM  Your  conpany  mm^  3nd  messa^  (an  certain  ic  to  SO  MfOiOi  tot  as  itte  as  S4^C  yi^  (fep^Ii^,  or  S^10  ht  %k 
iealion.  For  ittnpid'.  a£N«tsin<g  bnhe  A(xil  "92  a$u«  must  ^  r  out  iwd$  by  F^lfysiy  tst  Ma^  ba  ^  ArTiSisur  Radb  Today  7fl 


SELL 

YOUR 

PRODUCT 

IN 


73 


CALL 

SUE 

COLBERT 

OR 

DAN 
HARPER 
TODAY! 

800- 
274- 
7373 


SEE  WHAT  TAKES  SHAPE. 
EXERCISE. 


American  Heart 
Association 


0 


82  73  Amateur  Rmfio  Today  November,  1992 


1 


f***Q   wngn 


Fr^fi  T^^ 


EC-tit,  pitmifi 


ECa-iliR  icm9*^ 


tmi^uioo  A 


V< 


UELTR 


A  Lft 


I 


>unicoto« 


SLR    " 

G.  CdNRRin 


B 


URRO  ( 


\t  -**  t^P'Si 


an  organization  called  the  Founcfa- 
tion  fof  Amaieur  International  Radio 
Service,  or  FAIRS,  with  David  Larsen 
as  the  executive  director.  When 
these  computers  are  connected  to 
ham  transceivers,  I  he  conrtpulers  can 
send  and  receive  a  form  of  radiolele- 
lype  I  hat  is  less  affected  by  atmo- 
spheric conditions  and  is  atitonoaU* 
caJly  en^r-cofrectmg,  making  it  hi^hty 
accurate  and  nRore  efficient  than 
Morse  code.  The  computers  can  also 
save  and  store  messages  for  later  re- 
trieval.  [A  phpna  caff  to  DaM  con^ 
fifms  AMTOR  using  She  APLiNK  pro- 
gram connected  to  a  BBS.^Arnie] 
The  Larsens  were  visited  by  Vyach- 
eslav  Serp^v  and  Ytiri  Katyutin  ear- 
lier this  year  and  if  plans  WQr1<  out. 
Victor  and  Helen  GonohafSky  from 
the  Ukraine  will  visit  in  August.  Helen 
served  as  an  interpreter  during  the 
Larsens'  visits  to  Russia  and 
Ukraine.  These  visits  are  part  of  an 
exchange  agreement  between  Rus- 
sia's Ulyanovsk  Polytechnical  Insti- 
tute and  Virginia  Tech,  where  David 
teacties  chemistry. 

Ukrainiaris  and  Russians  re- 
ceive USA  Amateur  Licenses!  The 
FAIRS  group  gave  ARRL  VEC  ex- 
arris  in  the  Ukraine  and  Russia  dur- 
ing the  May  1992  visit  ot  American 
FAIRS  members.  The  ARRU  VEs 
were  David  Larsen  KK4WW,  John 
Douglas  N0ISL.  and  Victor  Gon- 
char^ky  KCiVF  Victor's  home  call  is 
UBS  WE  in  Lviv,  Ukraine,  ar>d  he  re- 
ceived the  American  call  dunng  a  vis- 
it lo  the  Dayton  Hamvenlion  in  1990, 
The  exams  were  grven  to  eight  in  the 
Ukraine  and  four  in  Russia,  and  a  to- 
tal of  Sfx  passed  the  exams. 

During  the  visit  David  and  Ron 
taught  workshops  on  instrument  au- 
tomation and  local  area  networking. 


Photo  a  The  EA8VIB  QSL  carti. 

David  also  worked  on  university  ex- 
change agreements  for  VPf  and  SU 
and  several  institutes  in  Russia  and 
the  Ukraine.  The  group  spent  as 
much  time  operating  from  Lviv, 
Ukraine,  and  Ulyanovsk,  Russia,  as 
possible. 

For  more  information  on  FAIRS 
and  the  trips,  contact  David  or 
Gaynel]  Lars-en  at  {703>  74S-4023  or 
231-6478,  or  write  RO,  Box  341, 
Royd  VA  24091 . 


continues  lo  say  that  this  convention 
hasn1  been  publicized  erther  by  the 
local  or  national  authorities. 

My  one-man  project  to  at  least 
document  the  untque  Canary  Islands 
knrle  style  (before  il  died  a  quiet 
death  from  neglect)  is  beginning  to 
bear  fiult  after  four  years  of  garden- 
ing and  nioihering.  After  a  l>mt  pre- 
view in  the  yearly  "Knives  '92'  it  will 
be  featured  in  an  article  in  "Knives 
'93/  Those  of  you  Interested  in  that 


"It  appears  that  those  wishing  to 
operate  in  the  United  States  wouid 
contact  a  Volunteer  Examiner 
group  which  would  check 


and  administer  a  test. 


f9 


CANARY  ISLANDS 
SPAIN 

Woodson  GannRway  EA8/N5KVB 

Apartado  it 

35450  Sta  Madre  Guia  (G.a) 

Isias  Canarias 

Bspana 

[This  fetter  was  sent  prior  to  the 
PAX  received  from  Woodson  in  time 
for  last  rnonth's  Spanish  fesson.  It  wiit 
hopefuUy  dear  up  some  of  tho  info 
from  fast  month. — Amie]  The  news- 
paper that  I  read  today  says  that  in 
October  1992  we  will  have  a  World 
Amateur  Radio  Congress  here  in  Las 
F almas  de  Grand  Canary!  It  says  It 
will  be  In  the  ImperlaE  Playa  Hotel 
and  wiil  attract  hundreds  of  hams 
from  all  over  the  world.  The  editorial 


SQiX  of  thing  might  enjoy  reading  It.  To 
say  that  l*ve  had  a  fine  time  doing  it 
(working  with  an  old-world  master 
smith  lo  (earn  how  to  make  the 
knives  so  Td  know  what  the  *#$#  I 
was  writing  about)  would  b^  a  real 
understatement.  It  Is  a  comment  on 
the  sad  state  of  our  world  that  I  don't 
know  where  f  can  sell  an  article 
atx>ut  the  human  Interest  side  of  the 
story,  by  far  the  most  interesting  facet 
of  all  Occasionally  he  asks  me:  "How 
long  IS  it  itiat  you've  been  the  shop 
now?  What,  four  years?  It  seems  like 
it  was  Just  the  other  day  . . ." 

I  also  enclose  the  Diploma  is  las 
Canarias  (Photo  A).  This  diploma  is 
awarded  to  amateur  radio  operators 
and  SWLs  in  all  pads  of  the  worid  for 
having  contacted  different  EA8  sta^ 
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tions  after  April  29.  1971.  on  any 
band  or  any  mode.  The  requirements 
are:  for  Spain,  Portugal,  Maderra — 
contact  60  different  EA8  stations;  the 
rest  of  Europe  and  Morocco^O; 
South  America  and  the  Caribbean — 
30;  USA,  Canada,  and  Africa — £0; 
and  Asia  and  Pacific — 10,  It  is  not 
necessary  to  have  received  OSL 
cards;  just  sm\6  a  list  of  the  EAS  sta- 
tions ooniacted,  in  alphabetical  order, 
and  indicate  dale,  band,  and  mode  of 
the  contact, 

The  request  needs  to  t>e  signed  by 
two  amateur  radio  operators,  stating 
that  they  have  checked  the  logbook 
of  the  petitioner  Send  15  IRCs  with 
Ihe  list  to:  Diploma  Islas  Canarias. 
Apartado  860,  Las  Paimas  de  Gran 
Canana,  Isias  Gananas,  Espana. 

Also  enclosed  ts  Ihe  OSt  card 
sent  to  operators  contacted  during 
our  ^'Expedition  Around  the  IslarMT  on 
Burros  (Photo  B).  [What  wilt  hams 
think  of  next?— Amie] 

SOUTH  AFRICA 

Hans  van  de  GroenerHiaaf  ZS6AKV 

SAAMSAT 

PO  Box  t32?3 

Northmead  }5tt 

South  Africa 

lARU  Station  Established  at  Na- 
tional University  of  Lesotho,  On 
Friday.  August  21.  the  lARU  Region 
One  Working  Group  for  the  Promo- 
tion of  Amateur  Radio  in  Deveiopjng 
Countries  presented  a  complete  HF 
amateur  radio  station  to  the  Amateur 
Radio  Club  of  Ihe  National  University 
of  Lesotho  as  part  of  its  programme 
to  establ^  amateur  racfio  in  tfie  de- 
veloping world. 

At  the  ceremony,  which  was  at- 
tended by  senior  government  repre- 
sentatives, universily  personnel,  and 
the  secretary  of  the  Lesotho  Amateur 
Radio  Society,  the  lARU  PADC  liai- 
son officer.  Hans  van  de  Groenen- 
daai  ZS6AKV.  said  the  estatslishment 
of  the  Radio  Dub  at  the  National  Un^ 
versily  of  Lesotho  was  an  important 
Step  lo  place  amateur  radio  on  a  finn 
footing  in  this  Afncan  mountain  king- 
dom and  would  provide  Ihe  infras- 
tructure to  teach  Lesotho  youth  ama- 
teur radio.  From  an  educational  point 
of  view  this  vwll  add  a  third  dirriension 
to  the  teaching  of  sdence  and  in  par- 
ticular electronics  and  communica- 
tkxis, 

'Amateur  radio,"  he  ^kJ.  "provides 
an  opportunity  to  get  Lesotho's  youth 
interested  in  electronics  and  pursue  a 
career  in  this  field.  For  Lesotho  itself 
it  is  another  step  forward  in  training 
local  people  In  this  growth  sector 
where  the  country  is  currenlJy  almost 
totally  dependent  on  imported  per- 
sonnel/ The  Managing  Director  of 
the  Lesotho  Telecommunications 
Corporation,  Mr.  L.  Mohapeloa,  said 
that  his  corporation  supports  this  new 
thrust  to  establish  amateur  radio  on  a 
more  local  footing  and  said  that  he 
was  committed  to  easing  regulations 
to  make  the  hobby  more  accessible 
to  the  youth  of  his  country,  Q 
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Barter  w  buy 


r^umber  25  on  yoyr  Feedback  card 


Turn  your  oU  tiam  ajxl  oompuler  ge^r  mto  cs^  now  Sure,  you  can  wait  ixx  a  hami^st  to  iry 
uncJ  dtxnp  it,  bus  you  kfX3w  ymiH  get  a  tar  mof^  reaftstic  pnc«  i(  ytsu  have  it  om  whefc  100,000  ac- 
tive hom  pdlenteal  buy^rt  on  see  ii  Chan  the  fow  hundfiHl  Jo^  hams  who  cdme  by  a  tbea  market 
liliie.  Chsdc  your  aoia  ^m^g^.  o^i&f  and  doset  s^ielves  and  get  cash  far  yoLcr  ham  and  conpul&r 
gtar  b«i4re  if<s  %«  oM  !o  sen  You  kmxw  yoy're  rwt  goifig  io  use  it  agam.  so  why  leave  it  for  your 
widow  to  thn3w  out?  Thai  slutt  t^n\  guning  any  youngef f 

The  73  Flea  Markol,  Bartef  n"  Buy,  costs  you  peanuis  (almoslhH::omes  lo  35  cents  a  word  for 
ihdivtcfual  (noTHx^mmerdan  ^^^  3rict  S1-D0  ^  word^  lor  cornrnerpiaF  ads.  Don't  plan  on  toihrtg  a  long 
siory.  Use  abbreviatmhs,  cram  il  in.  8ui  be  honest.  There  are  plenty  of  hams  who  leve^  to  fix  Ihings. 
so  II  It  doesn't  work,  say  so. 

Make  your  ^hi,  count  tho  words,  including  your  call,  address  and  phone  number.  EncludEi  a 
check  or  your  credil  caid  number  and  expiration.  It  you're  placing  a  commercial  ad.  Include  an  ad- 
ditional phone  number,  separalo  Irom  your  ad, 

Thi^  is  a  monthly  magazine,  not  a  d(pily  newspaper.  So  figure  a  coupJe  months  before  the  ac- 
lion  5lafts:  tlnen  be  prepaiwl  It  you  get  loo  many  calls,  you  paced  il  low.  H  ymi  don't  get  many 
calls,  ioo  hjgh. 

So  9et  busy.  Bkw  the  dusi  ofi,  d>eck  «vefything  out,  make  sum  H  sa9  worts  right  antf  mayt>^ 
you  can  help  rrtake  a  ham  newcomer  or  retired  old  bmer  fiatvy  wtti  thai  rig  you'ro  rvx  usmg  now. 
Or  you  rro^ht  get  b<usy  on  ypyr  cprnputef  and  put  iogether  g  &st  of  smal  gear/parb  to  send  to 

Send  your  ads  aritf  paymaiM  to  tie  Barter  "h' Buy.  Sue  CMMft  Ttl  Rt  20^.  Petfft^^ 
034Sa  and  get  set  tor  ffie  phgn* . 


Deadline  fof  the  December  classifieds 
is  October  12^992. 

HAM  RADJO  BEPAiR  CENTER,  quality 
workmanship.  Solid  state  or  tube,  all 
makes  and  models.  Also  repair  HF  am- 
plifiers. Affordable  Electronic  Repair, 
7110  East  Thomas  Rd,.  Scottsdale  A2 
85251 .  (602)  945-3908.  BNB220 

FINALLY  HEAR  those  unreadable  sig- 
nals buried  in  noise,  heterodynes,  tuner 
uppers.  The  REVOLUTIONARY  new 
JPS  audio  filter  NIH-ICJ,  digital  signal  pro- 
cessing, simple  hook  lip,  deep  discoijnt- 
ed  S329.95  delivered^  Authoftzed  dealer 
Oavis  RF  Co,,  RO,  Box  230-S.  Cariiste 
MA  01741.  24-HR.  Orders:  (800)  484- 
4002,  code  lase.  BNB254 

ORP  KITS  IN  CANADAS  CW 
Tfanscetvers,  Receivers,  Morse  K^ys, 
and  more.  Details:  'CO  RADIO  KITS; 
Box  1546,  Bradford,  OntartO.  t3Z-2B8 
CANADA,  (416)-775-9119,         BNB433 

QSL  CARDS'  Look  good  with  top  quality 
printing.  Choose  standard  designs  or  fui- 
ly  customized  cards.  Request  free 
bro<tture,  samples  {stamps  appreciated) 
from  Chester  QSLs,  310  Commercial, 
Dept  A,  Empofia  KS  66801.  FAX  (316^ 
342^705,  BNS434 

REVOLUTIONARY  HYBRID  AERIAL 
WIRE:  168-strand  COpper  "FLEX- 
WEAVE"  Tm.  #14.  strong.  Utua  Ftexftte, 
ties  in  kfKitS,  nonstreich.  won't  rusl/kink 
like  copf^r  wekJ,  $36.95  first  275'  fminh 
mum)^  S,t3^.  thereafter,  inditdes  ship- 
ppigl  (Radial  wire  only.)  Catafog  SI  .00. 
DAVIS  BF  Co..  P.O.  Box  230-S.  Carlisle 
MA  01741.  i8O0)  484-4002,  code  135G. 

BNB557 

COAX,  GROUND  RADIAL  WIRE,  lowest 
cost,  top  qyality.  MilSpec  RG-2t3, 
$.38;ft.;  HG-8X.  $19;  RG-Sa.  $.18;  LOW 
LOSS  Befden  eqtitv.  flG'99l3,  $.39:  any 
lengtlts  pitis  shipping.  Radial  wire  #t€, 
$39,50/1000  ft-  inclydes  shippfngf  Imme- 
diate shipment.  Calaiog.  $1.00.  DAVIS 
RF  Co..  P.O.  Box  230-S.  Carlisle  MA 
01741,  (800)  484^002.  code  1356, 

BN8562 

WANTED:  ROBOT  120OC  in  ejEcellent 
electrical  condition.  MUST  HAVE  SCOT- 
TIE  3.6  EPROM  Call  sign  irreievanl 
(SWL  use  onty).  Stmon  609-663-5362. 

BNB701^ 


RIG  REPAIR  by  ZOyeaj ham.  Fast,  rea- 
sonable. Skip  Withrow.  5404  S.  Walden 
Street.  Aurora  CO  60015.  (303)  693- 
0997.  BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY  480 
RESOLUTION.  256  gfay  levels,  $89.93. 
Demo  disk,  $3.  Information,  S1 .  Color- 
burst,  Box  309 1 ,  Nashua  NH  03O61 . 

BNB7D3 

ROSS^  $SS$  NEW  November  (ONLY): 
KENWOOD  TM-411A  $30000.  TH-315A 
$260,00.  TM-24tA  $356.00.  TR-e400 
$330.00.  ICOM  04AT  $25000.  735 
$920.00,  471 A  $850.00.  TEW'TEC  535 
$1150.00.  222  $27.00.  238  $3r9.90. 
TELEX  HYGAIN  395S  $400.00.  390S 
$240m  500  FT  R6-213  $150-00,  YAE- 
SU  in*-709R  $275  00.  FT*73RTT 
$250  00.  FT'470  S34S.00.  YAESU 
PRICED  WITH  COUPON.  ALL  LIMITED 
TIME  OFFERS.  WANTED:  MANAGER 
SALES  PERSON  FOR  NEW  STORE. 
SEND  RESUME  TO  PO.  BOX  234.  Over 
9,000  ham-related  items  in  stock  for  im- 
mediate shipment  Mention  ad.  Prices 
cash,  F.O.B.  Preston.  HOURS  TUES- 
DAY-FRIDAY 9:00  TO  6:00.  9:00-2:00 
P.M.  MONDAYS.  CLOSED  SATURDAY 
&  SUNDAY.  ROSS  DISTRIBUTING 
COMPANY.  78  SOUTH  STATE,  PRE- 
STON ID  83263-  (208)  652-0830. 

BNB707 

GIANT  SOLAR  PANELS  $44.00  EA! 
Excellent  Prices/Solar  Equipment/Aoses- 
sories.  Free  fnfomiation/Send  Stamped 
Envekjpe,  Catak^g  $3.00.  To:  Quad  En- 
ergy. P.O.  Box  690073,  Houston  TX 
77269,  (713)  893-0313,  8NB715 

SIMPLEX  REPEATERS  $149,00!  We 
manufacture  them  ourselves.  Quad  En- 
ergy, (713)  893-0313.  BNB716 

ELECTRON  TUBESi  All  types  and 
sizes.  Transmitting,  receiving,  microwave 
.  .  .  Lafge  inventory  ~  same  day  ship- 
ping. Daily  Electrofiics.  10914  NE  39th 
ST  Suite  B-6.  Vancouver.  WA  98682. 
(800)  346-6667  or  (206)  896-8856. 

BNB719 

WE  HAVE  IT!  AEA.  Astron.  Bencher. 
ButternuL  Callbook,  Cornel,  Diamond. 
Hustler.  Kantron»cs,  Larsen  Antennas. 
MFJ.  Radio  Shack.  Smiley,  antennas. 
Valor  antennas,  and  more.  Small  tow]> 
service  with  discount  prices  Dandys, 
120  N.  Washington.  Wellington  KS 
67152,  (316)  326-6314.  BNB722 


MINIATURE  POLICE  RADAR  TRANS- 
MITTER one  mile  range,  $41  assembled. 
S3T00  kit,  (219)  489-1711.  P.O.  Box 
80096,  Fon  Wayne  IN  46898.     BNB72S 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
pam,  GHOUNO  RADIAL  WIRE,  open^ 
wire  feed  lines,  coppef-weid,  insulators* 
coax.  Dacfon  rope,  batons*  etc..  LOW- 
EST  PRICES-  Catalog,  $1.00.  DAVIS  RF 
Co..  P.O.  Box  230-S,  Cari^sle  MA  01741. 
(800)  484-4002,  code  1356.        BNB726 

HAM  RADIO  REPAIR— PrompI  sen/ice. 
ROBERT  HALL  ELECTRONICS,  1660 
McKee  Rd.,  Suite  A,  San  Jose  CA 
951 16.  (408)  729-8200,  BNB75t 

PICTURE  QSL  CARDS  of  your  shack, 
etc..  from  your  photo  or  black  ink  art- 
work. 500  $28.00,  1.000  $44.50.  Also 
nor^iiicture  cards  Custom  printed  cards, 
send  speafications  fof  estimate.  Send  2 
Stamps  fof  Illustrated  literature.  Gener- 
ous sample  kit  $2.00,  halt  poynd  0«  sam- 
ples $3.00-  Raum's  RD2.  Ord^fd  Road, 
Coopersburg  PA  18036.  BNB756 

ALUMINUM  MAST^  T  OD  X  .25*  wall, 
type  60ei-T6  6'  $39.95.  9"  S59.95.  UPS 
paid  lower  48.  Lengths  to  24"  in  stockf 
Doug/WS9W.  Box  384,  Stoughlon  W^ 
53589.  BNB757 

DIGITAL  AUTOMATIC  DISPLAYS.  Ken- 
wood, Yaesu.  CoClins,  Drake.  Atlas,  etc. 
No  band  or  mode  switching.  Business 
$.52  SASE.  Specify  radso.  GRAND.  POB 
3377.  Blaine  WA  98230.  PhaneyPAX 
604-530-4551.  8NB75e 

UNUSUAL  TECHNOLOGY:  The  investi- 
gation of  pafar>orrr(a1  electron  k:  vokes. 
Information  $1,00.  IB  Yrs,  EKperiefice. 
Bill  We^sensate.  Box  B.Q.  CIO.  Barstow 
CA  92312-3030.  BNB759 

AMATEUR  RADIO  SERVICE:  Complete 
repaif  facility,  16  years  communications 
repair  experience.  Special  service 
needs?  No  problem.  Give  us  a  call. 
Compassionate  rates.  HAMSERV,  1720 
Grand  Ave.,  Waukegan  IL  600BS.  (708) 
336-2064  (Dean)  or  Voicemail  at  (708) 
580-2034.  BNB760 

THERMQORAPHED  CARDS!  Raised 
print  QSLs  at  flat  printing  prices.  Sam^ 
ples:  Phone  (817)  461-6443  or  write: 
WSYl  Group.  Box  565101,  Dallas  TX 
75356.  BNB761 

WANTED:  HAM  EQUIPMENT  AND 
OT>iER  PROPERTY.  Jhe  Radk)  Oub  erf 
Junior  High  School  22  NYC.  Inc.  is  iwt 
only  itMB  B^  Apple's  largest  Ham  club  but 
also  the  nations  only  full  time  non-profit 
organization  working  to  get  Ham  Radio 
into  schools  around  the  country  as  a 
theme  for  leaching  usir^g  our  EDUCOM- 
Education  Thru  Communication-pro- 
gram.  Send  your  radio  to  school.  Your 
donated  amateur  or  other  property^ 
which  will  be  picked  up  or  shipping 
arranged,  means  a  tax  deduction  to 
the  full  extent  o!  the  law  for  yoy  as 
we  are  an  IRS  501  (c)  3  chanty  in  our 
twelfth  ^eaf  of  senr^e.  Your  help  will  also 
mean  a  whole  new  workf  of  educational 
c^jpodunity  for  children  around  the  coun- 
try. Radios  you  can  write  off.  kids  you 
cartl.  Please,  wrfte,  phone,  or  FAX  the 
•22  Crew*  today:  The  RC  oi  JHS  22, 
POB  1052,  New  York  NY  10002,  Tele- 
phone (516)  674-4072  aitd  FAX  (516) 

674-9600.  Young  people,  nationwide, 
can  get  l^igh  on  Ham  Radio  with  your 
help.  Thanks  for  reading  and  helping! 

BNB762 


ELIMINATE  MULTIPLE  NOISE  TONES 
In  your  receiver  audb  outpuL  The  revoiu- 
fionary  new  JPS  notch  finer,  fiwdel  #NF- 
60.  Digital  Signal  Processing  simple 
hook  up.  Unlike  other  Notch  Filters, 
notches  out  muttipli  varying  tones.  Deep 
Discounted:  $139.50  delrvered  contt- 
n^tat  U.S.!  {Elsewhere  S150.00  ptus 
shipping.)  Authorized  JPS  dealer  Davis 
RF  Co,,  P.O.  Box  230-S.  Cariisle  MA 
01741.  24-HR  orders:  (800)  484-4002, 
code  1356.  BNB763 

SOLAR  POWERED  HAMS!  The 
Suns  witch  is  a  Charge  controller  to  pro- 
tect your  batteries  from  over  charge. 
Power  MOSFETs  are  used,  no  relays! 
Assemi^ied  luned  and  tested  $39.95  pEus 
$2.50  shipping  Sunlight  Energy  Sys- 
tems, 2225  Maylicwer  NW,  Massiilon 
OH  44647.  BNB774 

MILITARY  MONITORING  ANTENNAS: 
broadband  VHF/UHF  discones,  biconi- 
cals,  satcom  types,  30-I000mc.  ship- 
board constructkxi.  N'  comiectors.  sal- 
com  pre  amps,  antenna  multicou  piers, 
cables,  accessories.  (419)  726-2249. 

BNBd13 

FREE  SHAREWARE  AND  HAM  CATA- 
LOG for  IBM  or  CoCo.  Morse  code  com 
puler  Interfaces.  $49.95.  Dyr^amic  Elec- 
tronics, Box  896,  Hartseile  AL  35640. 
205-773-2758.  BNB815 

CALLER  ID  For  Your  Computer!  PC 
compatible  TSR  pops  up  with  caller's 
name  and  olhef  infomiatksn  you  wish  to 
keep.  Logs  all  iocomifvg  phof>e  calls.  As- 
sign alarms  or  kxk  out  specific  callers. 
Check  with  yoyr  local  phone  company 
for  avaitabilily  of  OLID  service,  interlace 
&  Softwa/e^9.95.  (301)428-7210. 

BNB820 

RADIO  HOBBY  BBSl  1000's  tree  ham 
programs.  (708)  238-1901.  14.4/96/24/ 
12^300  bps,  BN8e21 

HAM  &  ELECTRONICS  SOFTWARE, 

From  $2,  per  disk.  IBM  5.25".  Free  cata- 
log on  disk,  GENERIC  SOFTWARE^ 
Box  502,  Dayton  OH  45401-0502. 

BNB82Z 

"NIKOLA  TESLA  ON  HIS  WORK  WITH 
ALTERNATING  CURRENTS"  ISSN 
0-9632652-0-2.  Leiand  Anderson.  Edi- 
tor. $40.00  postpaid.  21st  Cenlirry 
Books,  P.O.  Box  2001,  Breckenridge  CO 

80424-2001.  SNe823 

FOB  SALE:  Two  4CX1500B  lubes, 
$600,00  pain  0P'CP5  5^nd  trap  verti* 
cal  with  trap  radials.  S250.00.  Diamond 
SX-20C  SWR/PWR  meter,  $150,00.  Gary 
Morgan,  VE3JKD.  (613)  726-1137. 

BNB824 

ATTENTION  COUNTY  HUNTERS:  Zip 

Code  lo  County  conversion  IBM  soft- 
ware. $20  postpaid.  10-10  Software  also 
avaifable.  HDS.  Bo3<  7304,  Tifton  GA 
31793.  BNB825 

SEIZED  GOODS,  radios,  stereos,  com- 
puters, and  more  by  FBI.  IRS.  DEA 
Availabie  your  area  now.  Call  1  -800-338* 
3388  exL  0^223.  BNS826 

ICOM  74S-$500.00,  Heath  HW-B  $25.00 
minor  repair,  Heaih  SA1480  remote  coax 
switch  $25,00.  Heath  HW102 
SWR/Wattmeief  $15.00. 1  ship  two-week 
tryout.  Dale,  NOAOZ  (612)  870-9305 
Evenings.  BNB827 
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PINS,  PATCHES,  JEWELRY.  Custom 
designed.  Free  catafog.  Ffoe  artwork. 
Lo^o  Masters,  Box  3243  Thousand  Oaks 
CA  91359-  (aiS)  889-6544.  IM6WJG. 

eNBa2e 

EARM  EXTRA  INCOME  AT  HOME! 

$400-$800  Weekly  sluffiag  envelopes. 
SASE  for  details  to:  J  A  J  Distrlbut- 
bg,  50669  Parsons,  Utica  Ml  48317. 

BNB^S 

WANTED-2  METER  FM  HX  Write  Only, 
N3IMJ,  257  Sebrtng,  Pitlsburgh  PA 
15216-  BNBB30 

DJGITAL  SWRandPOWER  METER, 
Assemble,  Kit,  or  Plans,  witti  Alami  and 
Se!  PomtsFREE  information.  RUPP 
ELECTRON1CS,5403  Westbreeze.  Fort 
Wayne  IN  46804. 219-4^-3049. 

BNBS31 

R-390*A  SERVICE:  module  repair  to 
complete  renrtanufacture,  cosmetic 
restoration,  20  yeans  experience,  expert 
service,  l-week  Lujriafound.  Very  rea- 
sonable, any  cor»di|jon  accepted.  (419^ 
726-2249.  BNB834 

FCC  COMMERCIAL  LICENSE  PREPA- 
RATION  RADIOTELEPHONE-RADIO 
TELEGRAPH,  Latest  home  study 
fast  easy  audio  video.  FREE  details 
WPT  Publications  1-800-800-7588. 

BNBd40 

PRINTED  CIRCUIT  BOARDS^etched. 
drilled,  trhplaied.  Single  sided  $l  .2&/sq. 
inch.  No  setup  charge.  SerxJ  negative  or 
artwork  ($10.00  for  negative).  We  can 
generate  artwork  from  yoyr  schematic. 
CHELCO  ELECTRONICS,  61  Water  St, 
MayvilleNY  147671-600-388-8521. 

BNBB42 

WANTED-10  METER  SSB  RIG.  Novice 
phone  portion.  Write  only.  N3IMJ,  257 
S^bmq ,  Pfttsbuiigh  PA  1 52 1 6 .    BNBd70 

NEVER  BEFORi!  20.QOO  shareware 

programs  on  three  CD-ROM  discs.  $69 
plus  $5  sinipping.  Including  many  useful 
ham  programs.  Amazing  value!  Dealers 
wanted!  Crosley.  Box  276 G,  Alburg  VJ 
05440.  (514)  7:^-9328.  BNB871 

AflflOW  ANTENNA  2M  Portable  Beam 
converts  from  walking  stick  to  4  element 
beam  in  less  then  2  minutes.  High  gam, 
wide  bandwidth,  low  SWR.  Weighs  only 
1.3  LS.  $65.  &  17.  S&H.  Al  Lowe 
NOtMW.  (303)  663-5485,  1461  Peacock 
PI,  Loveland  CO  80537.  aNB872 

KeXF  TELEGRAPH  KEYS  IMPORT 
COMPANY.  Just  anlved  Hi-MourKJ's  ne- 
mark3t>fe  quality,  superior  constructed 
keys  affordably  priced.  MK-705  Iambic 
duat  paddle,  marble  base  ST 29,95,  HK- 
702  Handkey.  marble  base  $149.95.  BK- 
100  Bug,  bakelite  base  $154.95.  Keys 
have  plastic  dust  cavers.  Shipping  $3 
UPS.  Florida  OPS  6%  sales  tax.  Flyer, 
SASE-  appreciated.  K8XF.  9929  Fox 
Squjjf ei<  NewpOfl  Richey  FL  34654. 

BNB873 

CW  ENTHUSIASTSl  Be  prowd  to  own 
one  of  these  hand -crafted  brass  morse 
keys.  Realistic  prices.  Details.  CO  Radio 
Kits,  P.O.  Bojc  1546,  Bradford.  Ontario, 
L3Z2Ba.  Canada.  SNB874 

WANNA  QSY  TO  A  GREAT  QTH?  100 

Rohn  tower  w/5  ete  tri-bander  and  2M 
IsoPole-lcom  7^<Resktenoe  is  new  3&R 
home.  2  baths.  3  car  garage,  perimeter 
deck  on  10  wooded  acres  in  Ozarks 


Seif-contamed'ideai  tor  DX-mus!  sell- 

$79,500!  WBOKWa  (501}  456-7128. 

BNB876 
INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT. Send  postage  stamp  for  list.  Jim 
Brady  WA4DS0.  3037  Audrey  Dr.,  Gas- 
tonia  NO  28054,  BNB890 

FREE  Ham  BBS.  31 7-742-1 868-BNB899 

AMATEUR  RADIO  REPAIR^!  All  make^ 
&  models  maximum  labor  pef  ynlL 
SSO.OO.  TELO  (Dan),  1302  S.  Uplands 
Dr..  Camano  Island  WA  98292  (206) 
387-3558.  BNB900 

HEATHKIT  NOSTALGIA  History  in  pic- 
tures and  slories  of  and  by  tt>e  people  in- 
volved. 124  page  paperback  by  K8TP. 
Send  S9.95  (plus  lax  in  WA)  to  Heath 
NoslaJgia,  4320-196lh  S.W.,  Suits  B-111, 
Lynnwood  WA  98036 .  BNB903 

COMMUNICATtONS  AT  fTS  BESTI  AR- 
900  $219.00,  AR-1000XC  $399,00.  AR- 
2500  $439.00,  AR-3000  $969.00,  Lowest 
prices  on  AOR  Radbs  guaranteed-  CB's^ 
Scanners.  Radar  detectors,  and  more. 
Free  Shipping  Visa/MC/AMEX.  Turbo 
EJectronics.  366  North  Broadway,  Suite 
310.  Jericho  NY  117S3.  Inquiries:  516- 
933-t946/Ofders  l-aoO-33-TURBO. 

BNB905 

R-390-A  SQUELCH  MODJFICATION: 
small  external  add-on  module,  super 
sensitive,  works  great  on  AM  and  SSB, 
15  minute  installation,  instructioris  incltid- 
^.  S2S.0O.  (419)  726-2249.        BNB906 

LIGHTNING  BUSTER.  Protect  youf  in- 
vestment before  it  s  too  late!  Gas  dis- 
charge arrestor,  DC  to  500  MHz,  600 
Watts  PEP,  SO-239.  S39.95.  ELECTRO- 
MAN,  Dept.  73,  Box  24474.  New  Or- 
gans LA  70184,  »iB9l4 

WANTED;  BUY  A  SELL  All  types  of 
Electron  Tubes.  CatI  loll  free  t  (800) 
421-9397  or  t  {6t2)  429-9397.  CAN 
Etectronics,  Harotd  Bramstedt,  6104 
Egg  Lake  Road,  Hugo  MN  5503B. 

BNB915 

USED  S  NEW  AMATEUR  RADIO.  SWL 

AND  SCANNERS.  We  buy.  sell,  consign 
and  especialjy  trade.  All  used  equipment 
has  a  30  day  guarantee.  For  list  or  wants 
call  FOR  HAMS  ONLY  (412)  825-9450. 
R0BBKE3EE.  BNB916 

COMMODORE  64  HAM  PROGRAMS 
«8  disk  sides  over  200  Ham  programs 
$16.95  /$.29  stamp  gets  unusual 
sollware  catalog  of  Utilities,  Games, 
Adull  and  British  Disks.  Home-Spun 
Software.  Box  1064-SB,  Estero  FL 

33928.  BNB917 

QSUS*  PHOTO'S,  ID,  TAGS,  CARDS, 
ETC.  Laminated,  info,  SASE.  WB2EUF, 
P.O.  Box  708  East  Hampton  NY  1 1937. 

SNB919 

ENGRAVING-CALL  PINS-Clocks-Club 
Award  Plaques/Trophies-iltesk  Holders- 
Pen  Sets-Equipment  I.D.  Plates.  Send 
S2,00  tor  catalog  or  SASE  toe  pop- 
ular hamtest  items  to:  TR  Enter- 
prises, Sox  36  B,  Tyler  Hill  PA  1B459. 

BNB96a 

PRINTED  CURCUIT  BOARDS  for  pm- 

jects  in  73,  Ham  Radto.  QST,  ARRL 
Handbook.  List  SASE,  FAR  Circuits. 
1BN64Q  Retd  Ct.  Dundee  IL  60116. 

BNB966 


COMPONENTS  FOR  QRP'ERS.  HOII- 
BREWERS  AND  HOBBYISTS,  Great 
selection  and  great  prices  large  SASE 
to  KA7QJV,  COMPONENTS,  Box  3393. 
Logan  UT  84323,  801-563-5173. 

BNB967 

MARCONI     SALAD     AND     TESLA 

TATERSi  ElectroMeals  Cookbook, 
available  just  m  time  for  holiday  gift 
giving.  T25i-  recipes,  512.00  plus 
$3  S&H.  ELECTROMAN,  DepL  73, 
Box  24474.  New  Orleans  LA  70184. 

BNE963 

AZDEN  SERVICE  by  former  factory 
technician.  Southern  Technologies 
Amateur  Radio,  Inc.,  10715  SW  190 
St  ff9.  fiAiami  FL  33157.  (305)  238-3327. 

BNB979 

COMMODORE  64  REPAIR  Fast  turn 
around.  Southern  Technologies  Amateur 
Radio.  10715  SW  190th  Street  #9,  Miami 
FL  33157.  (305)  238-3327.  BNB9e2 

THE  AMAZING  UNIVERSAL  CABLE 
TV  AND  SATELLfTE  D  ESC  RAMBLER. 

Detailed  plans,  theory,  pans  list  eistruc- 
tions.  and  troublosliootefs  navi^s  Fetter  20 
pages.  $13.95  postpaid.  OCTE-D,  Box 
276.  Alburg  VT  05440.  BNB965 

HOBBY/BROADCASTING/HAM/CD/ 
SURVEILLANCE  transmitters,  ampli- 
fiers, cable  TV.  science,  bugs,  other 
great  projects!  For  calalog,  call/write 
(916)  534-0417,  PA^JAXIS,  Box  130-S9. 
Paradise  CA  95967.  eNa991 

CELLULAR  HACKERS  BIBLE-  $54.45, 
Cellular  Programmers  Bib[e-$84.45,  Ca- 
ble Hackers  Video-$39.95,  Satelfite 
Hackers  Bible-$56.95.  Scanner  Hackers 
Bible-$34.45.  TELECODE.  P.O.  Box 
6426-RR  Yuma  AZ  85366-6426. 

8NS993 

VtOEOCIPHER/SATELLITE/SCAN- 

NER/CABLE/AMATEUR/CELLULAR, 
Repair  JVIanuals,  Modification  Books  & 
Software.  Catalog-S3.00.  TELECODE 
P.O.  Box  6426«RF,  Yuma  A2  85366* 
6426.  BNB994 

ROTOR  PARTS  ROTOR  service, 
ROTOR  accessories:  Bfak-D-Lays. 
Quik-Connecls,  Pre-Set  mods.  NEW 
models  for  sale.  Free  catalog.  C.A,T.S., 
7368  SR  105.  Pembervllle  OH  43450. 

BNB996 

WANTED  QSL  AWARD  INFORMATION 
from  FN32.  FN42,  CRRL.  HMDXC, 
Award  Program,  VE7N0R  DSL  Dept. 
and  Managers  From  NCARC  ofTices.  Do- 
nations and  contnljutions  are  wekximed 
My  reference  radio  call  signs  are  N7RC. 
VPH.  W5REF,  W4VBB,  WB3RCF. 
WA3FIY,  N4ISH.  YV5DK,  K2DHU 
CHICAGO  N9HHH,  AB4X0.  KA1WSO, 
W9UXO/6.  N4IYN.  N4EYN. 

EMA4SEDT/6,  W1 RWW.  WVtL,  KDOEX, 
KB9DLI.  N2WJB,  KB9NVX.  K1TVF. 
N4AYB.  KD4JXT,  NIlTK.  WICRL, 
K4YPO,  WD8EHW.  KA4CLM,  N2LHY, 
KD4HAL  KA3VSP.  WD8DX.  Winter  Park. 
FL.  WB4CAW,  WBA2N,  AB4HR, 
WD4IDP,  WOX.  N2KTL,  KB2CFP, 
KD40CU,  W9UXO/6,  KD5DQ,  WC8Ey6, 
KK4SJ,  KAIKTT.  K2JLA,  KD4EHE, 
W4CYU,  KA3MGK.  KAePP,  WQ9H, 
AA90I.  N2PKP,  KM40B,  N4CTJ. 
N4JMD,  KJ4XX,  V44KA0,  KC4T0C, 
W9LNR,  WOJT,  AAT3HJ,  AAAR2RAD, 
AAASOeO,  WONFM.  WAIO.  KN4RW, 
f\t3KLR,  r^aNGDNT,  K10ER,  KB2DY, 


KC40KG.  KC8BKX.  K4LTA.  K4FQF, 
WV3B,    N3JWF,    KA3GTR,    f^l2ZK, 
W3HK2.  N4JQF,  KA1U0T.  NBOGY, 
KB20RJ,  KA3NVM,  KB8KRD,  W08E. 
KA1EFD,  WB1AGP.  KD4XKF,  AA2FC. 
N2PCH,  K2RJG,  WAIMLQ,  WOUUK, 
AF12Q2,  W4YCZ,  KB8CVR,  WJ3K. 
WD9NWE.  N2KWR,  KC4WK.  KAIJLN, 
N3INL.    N2NVM.    KC4YX,    N4VRR. 
KA3QAL,  N3IDR,  KE9AV,  KA4PUN. 
N5WN.    KAN4DD,    Ky5TH,    C7TH, 
N3CUM,  KP4DD.  W4LPF.  WB2HBW. 
W9IRT,    KACAW,   WB4LYtO,    EHM. 
K3BCB,      K2GQ,      PTTN,      N3CD, 
MSWP^C3Z,  KC3YGE,  KA3LTN,  W4PTH, 
N9AW,  AA4.  WA2DAC.  GCLWI,  GA5U, 
WIWL  KA3EK.  fvJ3tMR,  KF8DX,  NUTB, 
KC3VSI,    WB9RH.    NY3R,    NY3G, 
KB4IHD.  KN4WR,  KA3WED.  PWA, 
YEZZl,    W3SK,    VY2CAK,   W08MR, 
KBOIZC,  WB8ZKI,  ISJ9KKY,  KA4CLM. 
KB8MC2.  KBOHIQ.  WA9QNN,  VE7FA. 
VE7FW,  WB6K02.  KD4GTY.  KOAK, 
WA9FNN,  VE2GFE.  W8GflP,  W3HSN, 
N3WG.  GBBU.  KB310N,  CEA,  ATIF, 
KA6XUR.  N4BAL  W4PBL,  NVAOE, 
WT11FB,  K04ETY,  KB2NFP,  KB2JZH, 
KJ4AK,  WA3NAN,  NiKAJ.  KA3ZPG, 
KM4LTF,  VE3REX,  W1AW.  K4A0H, 
WB42TR  Jarrettviile  MD,  Fordcourt, 
N8PHG,  KA3YTA,  WA4CMS.  KC2QS, 
N2FA,    W2SC,    KA2UJO,   KC12VK, 
K9UQN,    W3KQJ.    W5ZR.    K2PPK, 
WD5CT,  WDXCTQ.  KM2LLX,  KA3ZK, 
NISS,  KFOPN.  WOJTI.  N40JG,  K8QGC, 
N4LZY,  N4DBY,  KX4FE.  YU4M,  W8FEU, 
WBLHV,  WD9NWE.  N2KRR,  KC4WK0. 
KAIJLN.    NK4L,    N2AKW,    B2LRN, 
K3PYL,  KA1R0K,  KB2LAL  W3DCR. 
WABVMF,  KG4MB,  N2NFE;  WBSVPJ. 
KA3ZFW,  fvf2NRA.  KA3ZUW.  KA32FW. 
AC4EK,  N3E0K,  WB2DZH,  WAaYOR, 
KF2KM.  WQ3S,   KA3ZHA,   KA3CR, 
KA32IQ,    KA3NID,    N4ZT.    N3IQA, 
W3DCR.  WD9AWW,  KB8JBG,  N2JBZ, 
WB3KHK,    K5RH,    K5MP,    K3FME. 
BE3SWH,  VE3AWA,  W83JFW.  NOG. 
W2EX2.  K6ER0,  W2YIK.  KC4PNR, 
WBOLCX,  KA32AL  KA3ZM2.  KC4WIW, 
W4PPG.  W3CVE,  KA9U0M,  KA3ZEP, 
N7MYB.  N6M2.  Hh^H  MEJS  HA3HV  43#, 
N5AU.  N5KEA.  MMM  I23#  SB5LM, 
WA1HGJ.  N2LDK,  KB8M0U,  K4CRF, 
KF2HC,  W04DX,  KB8MPQ,  WA4KUG, 
WB3GZU.  KA3GZS,  KA3WRP,  KC40JL, 
W84MNX.  KB9GIZ.  K9WYP,  KEBNE, 
KA4VGU.  K04PY,  KA3WTM.  KrJ20D, 
KV1LD,  WB2EU0.  KA3WTZ.  W3PA, 
WB2YAF,  WA4FAX,  N5QAB.  WB4QEX, 
KF2HC.  WT42AU.  KD4HEL.  N8GGC, 
N8JWH,  WB2AUW.  K8LENK,  WB9TUS, 
AA4AT,    N1JY,    N4XRU,    KB8NFX. 
N2MSH,  KB2NYM,  DN1.  NllBC.  N31II, 
NCOQD.  KG5FF,  N6IWB,  EEB,  KHK, 
GYC,  W3QC,  N4ACi,  K3XXI.  UJA. 
W2Bi.    W5UAW.    YV1AX,    W4BZM, 
K3RHL.  WA4WQL,  NIKRJ,  KA3UVE, 
KA3ZPG.  K4MQC.  W4VBB.  N07K. 
WBOJV.  KB2NPI.  KG7XU,  NONWW, 
KC4PSG.  KB8NFB,  WB9AK.  N3IJR, 
KD4CQ  Myrtle  Beach,  SC,  KCSBK, 
WA4WR2,  KF9FU,  WC9F.  WB2AQC, 
KD4HEL.  WB2AUW,  NeJWH,  N5RCY. 
WA3WWG,  KD2CG,  WA4FWH.  VE5MH, 
VE7RDW.  K4ASM.  FOC,  KA2DMQ, 
CCE,  CCV,  C02CL  0C1O9.  CL2MT, 
CL2PL,    WA3LPL.    CL3RP,    Ki4TP, 
W4ZKW,  KF800.  N9GST,  N9GWT. 
K4HXM,  MMOJUM,  MacArthtir  Herman 
Moore.    KA3LLY,   5230  Heston  St. 
Philadelphia  PA  19131.  BNB997 

SUPERFAST  MORSE  CODE  SUPER- 
EASY  SubitminaJ  cassette.  $10  LEARN 
MORSE  CODE  IN  1  HOUR.  Amazfng 
super  easy  techr^ique.  SIO.  Both  Si  7. 
Moneyback  gyarantea^  Free  catalog: 
SASE.  8ahr,  150-T2  GreenfieW,  Bloonv 
fngdalefL6010a  BNB99d 
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SON  101  £vtryday  ilectfonics  Data  Book  hv  Atikt  Toaley  ttA.  Infof- 
maiicin  K  pr'^^MJUk^J  in  Lth:  fcjrm  iif  j  lij\ii>'  i^lctccrunit;  rccipc  tXHil  w)ih  nu^ 
mcrnu<4  ctjfnrlC!^  ^umiiif  Iviii  thcnr^  «m  be  pui  miH'  pncikc  u^inf  j  ran^f 
flT  «minviill)  jnillablc  indiuK^  ^^jiubrd'  i;iifiipiHicii|s:ialilcvK]rh>  25t  pp. 
miliKilnwin^fvfltffn 

2flMiD£  FracilcaU  ^igiial  EJedfimics  Kandbook  tt  JUiir  /m^ 
QHttiiH  njfic  iHfAal  lea  fcv  Fvi^Ktos  OIGS.  ^ni  TTL  pyno  «d  uMet 

DfRcn,  AnCfflfVKC^nOn^  nKrmy  ^id  il^pi^i'iMlptt  'devices  ^cficvc  hmfcim 
m  ihc  tC5-l3:iC  micrf  jcc  mmI  ibr  rEEi-«li  lod  IEEE-  tCiUt  nivr9(i«Rin% 
twCI.  ^M  ni.  im  tm  dmnfif^.  914J(I 

2&Nt03  ElvC^OiliC  FD«wr  Suppfy  tfMldbodh  Jij  /an  ff.  Sinclair  aw- 
cr*  HUH)  i)pL>  ui  supplies — titnicriCiL.  simple  AC  «Huppli4^.  swiith  m^k 
«^pfilin  flfld  invcnem.  All  types  <jr  cuf^Ij«  uied  Tw  ctsiniftict  purptrict 
an!  aih'ctcij  In  ilirinil,  fitjinjii^  with  lxIK  iuul  bjiLcric^  unj  c^tLcniinit  by  vtij!> 

ornx^EifiiTil  Mirrlk'S  »[id  ti]u;iir  Hiuit^ili/crH  ui  iiiaJcm  ^iwiLizh^-mEidi?  ^^^^fcim, 
IC  fVii'l'U:li-iiiLHJ^  ry^ubiitnt,  DC-DC  cunvcrlui'ii  intd  mvoriffN,  144  pp..  '^Kl 
line  druuUij^h.  i^lh.25 

20N104  Electronic  Test  Eepipmenl  Hindbaalt  by  Stevr  »tmrf  i%  i 
viink.  Ui  ^kviri,iiiH:  ^."4:  cifuipmLtii  lut  thif  ti;iif imxf.  laJmci-vn.  MiKkfti  jnj 
tiimc  dHJiru^j.^  Pkrivi4k^  i  pncLical  fakh:  tu  Vihkjy  udcJ  dia,iiiMiJLA  in- 
MmnKtqi  jumJ  ihc  irdnipct  t^  mc^Mmn^  j  wtde  rapff  oT  parsntncn  in 
dbotiiiEiht  ii>i«cnii.  2tA  |iip^  113  \imdtiimmp^  $1tJi 

ZONtq^  DtgiUl  Logic  Gatn  «nd  Flp-FlQpt  *?  r**  JT-  Ste«n  Ktiii 
din  tit*  «kl  bii»  In  9h:  ibna.  SexiL^^ptt^i^h  i  Tmn  kmnJiiiiK)  in  diptij 
cteciTDntn  b>  mtitiqf  U^  inpctaT  jpta  «i)  l1q>-naFK  thntn^tiljr  jnd  rii«i 
thr  bLfutfiu^  Fi«  ^Ik  u*^  ufip  « j^  ip  <lc!Ufiq  aid  imwWcU^wt  iftfiul  ot- 
cukn  wjisi  cmwitcf  jtii>  mtjrv!  v<i<Jcr«iiaiHlinf  ^  ptmeipifS^  thm  die  lifflMivi^ 
lor.  mad  *hn  vrmi^  U9  katn,  mmz  tJhjn  «  few  n^cx  of  Ummb  aiuat  4iEii^ 
diCiUlL  ^H  pt^H  i^  ''"C  dnivt  iiipk.  SIHiOQ 

9D22  Tha  World  Kam  Net  Dkcciory  Ar  WJIrr  WMt^mki   New— 3nd 

cdhinn.  rum  4i<vcr  n(.Kl  turi  li<iiin|i<..  Thi'^  IhmiIl  inircxiui:c^  ihc  «.peci;il  Lnicrc^l 
harp  rjJIit  n?lw(ir|i;*i  and  stmw^  vtm  iwhen  ajitl  wli*.'fc  vt»u  L-irt  lurw  Lhem  in. 

tOF091  tfl02  International  Cailbo^h  llv  R:<«r  |t4<r2  ink'ntaiMmtE  Ciili- 

AiDcrnriL  tl  cuvcn  Souih  Amaicaf  Ewmfic^  Afrki.  Asia,  ami  |hc  FiCffic 
tfca  (cidiiiivv  «i(  [ii*  Hi  ami  ifie  U.&.  pw^itcifH  i.  Uf  JS 

10D091  ti92  North  American  CiibOOh  Tte  1992  rddcib  AiBKfCin 
f"^*^^^  liwi  ihc  ^K  nitfEic^,  Mil  jtjdbio^  ifliofmauan  Gorafct  ^vytil  li- 


R  Tumtr  ttnit  Stan  Cilfiltsco.  Fi!Jiijrliii|i  Tniimc  thar  27,000  rmriL^t.  un  cn- 
hiti^tivi-  lisi  ill  aWwcviaikjEii,  amJ  iptKndkc^  pjck^d  wiili  u-hcmatiir 
symbol'*  and  i^n>cnikni  tables,  lliln  i*  by  fal  ihc  Ttlort  (TafrtfifdlKiiiiive 
dik'tirinarii  of  pncilcit  clccuonicn  iiCHi  cocnpuicr  icmu  ;»aiUbl(r.  T3il 


Citftndl  incliMJint  GrccnliiTKj,  bcrmuiU.  »ad  ibc  CitftlKK  rtlUhJi^  plu» 

05H24  RndiD  Handbook.  Z3fd  Ed.  *.r  Wittism  I  Orr  WASAt  ^M}  pajcs 
nf  cvcryOiinj;  yav  wanted  Lli  kmiiA'  abiiuL  radio  i,oinniuniit:iiiiun,  InJcpih 
siujy  nr  AC'/IX'  riindiUiictiLah,  SSEi,  .uiu-nniis .  ampUrn^r^,  p(]wcr  jiupjTilcs, 
andnKMC,  S29.S(i  hiird  ccivcronly, 

tSE76  BhIc  Electronics  Prepared  by  thr  Btirfau  of  t^m'at  PrtnntitfL 
TI'iDTiHiphly  ftra&fi  m  l^Tl  Ci:}vcr\  lIm:  iffi|»fum  ^pD:u  or  iipplicU  dec- 
tiorucfi  amJ  ek^nffici  CCRnnunicitKirK.  567  pp.  f  ]ft.9S 

l2E4t  Second  Level  Basic  EJecfonics  Prrp^rrd  by  ibr  tturwati «/ 
Nmr^  ftrmmmd  Sequci  m  Bacu^  Bo^-tfotiitt,  ikini^  inatBKiM  ot  He 

Q1D4&  the  IhiiljalHl  Dictionary  of  EKecbomcs.  Sth  Ed.  i^  Ilr/tn 


04U54  GGTE  Morse  TuDor  Fran  ttcpmr  b  Evtra  cbss  m  ett^  lefr- 
paced  k^qtook.  Code  i^ioafc  Erant  I  to  o«f  IW  Mvb  per  miinic-  Sibh 
tta^  IV  fjiijwmjfii  nok.  M^t^tJtiK  wat  liapLncj.  OtaK  few  cn« 
ilnllt.  pnclft^iT  «v  jettd  euam  Eutm  qVifcnn  is  FOC  lEEptifailCilH.  J 
U  nt^Tfi^  |gr  IBM  PC,  :a.  at.  PS/S  W  gam^ilifci.  llfJii 

0<M^  AcFvanofrd  Ed^on  $».45 

20Ni091  Moct-Ohen-Needed  l^adfo  Oiagrsms  and  SenHctng  (n- 
fomwlionH  1926-1936,  VDJumc  Qim  fampiifd  ty  MJi.  BHimm  An 

inviiliijLl>lL:  fclcrtriLC  lor  anumc  in^'ii'lvird  tn  Vinlagc  Radin  r^omiiDil. 
Hundrcits  irt  M.htiii»lits,  wnutiji  tliyigfafllp^  Kltd  ^i^tu  Iiki,^,  4II  from  tlic 
urigLriiUl  utucvch.  SI  J.V5 

20N096  H^m  To  teed  Schematics  (4th  Ed.}  by  Dcttsid  H.  ittr- 
fittg$0H  ^hfiju^n  itii  Ltk:  iKj^iiuicf  m  i^K'^LLruiik.'!*.  bm  11  aLui  L^HiUkn'i  iiifiK- 
maiiim  vjiluabilc  lo  biK  fnbb^tu  jml  i^nj^uicirnn^  (cdhfuctan.  Th;t  lia4i,  ci 
>our  Le)'  ii>i«A(ii,-lun^  ube  mv'ttcric^  nT  4^iefii(iU:x  bcgifuimf  wiih  i  |ai^ 
o^  itoiCttvikin  f^  ckcinMBc  di^f^BL  f  I -Lff 

2€M097  HhSIo  dfaeiator's  Wofid  Attas  ^  Wab  Stimmm,  1I«CP 
TUn  n  «  ofl^na  f5%7j,  (ksskxl,  md  canpndvasive  vfitld  alifi  ifec- 
^rtcd  10  tr  a  «94iP«  ieA  nop&mfwufm  fn  a^  opcmork  *i4 1$  1 
icf^MXWCBi  kr  die  Bvbkitai  buIlL;  vktwadaol  idifcm  Atw iodackil 
VE  42  pi^  i)f  tical  fDiiwtrt  abuui  eaci  ataitfj,  nspsiif  « lA  0X01 

wi«idii«k.  %n.n 

20^020  SecTVtft  of  RF  Cireuil  Eteai^  by  Mipft  /.  Cmr  Wrttlo) 
in  i'lcjr  rim'iiCLliiiiLjl  bnguajic.  i^Dvcn  cvcr^llaing  Irom  anLLTvnaii  to 
tmnvi^cKirsi.  Vtm  *ilt  tcirn  iJne  bAMa  cif  receiver  opcraiion,  Uic  pmpcj 

uvc  Mnil  rL'|T!ui  t?r  L't.im|M}ficniSr  in  KP  i^lirt-uii!i,  ihc  pflncl'pi'i:!!  **i  i jdlct 
sigiiial  pmtSttpLlon  finm  Id-w  rn^quunckH.  10  iiiicniw^vc,  aiid  rnu4;li  ninnc! 

20N1Q9  73  MugizfrK  [ndejt  1960-1990  A  eompTcic  intlt*  id  <vej 
jmclc  puN  lulled  in  7 J  ^^'  • .  ■•■  'fruujjh  i^wu.  Eleven  niajiOf  cjuctocm. 
fttflbct  "i^hli^Kkd  iniLj  -  j!  >ubjp:t  iizaA.  pnTviilei  ca^y  jtxcn 

ID  (hmiiLaitij\  01  4nicle%  awf  1  »ciiJih  of  iccluiical  iiauniatiQii.  BwA 
f  1S.Q«  IBM  fdlwarc  lipa ifv  lytttt  lUtM 


^]N nd  Proctuct  Reviewa  Since  IS45  cosDiB  aa  fcndu  m  %M>0 
pndacl  rt^ic*t  ih^  tvic  ^ftctfol  in  ^^  C^,  its.  Jj  aid  AikfcnM. 
AfpkitokjiJIy  b4cd  t>>  maQuTKctircr,  B<vi  SUJ5 


SHORTWAVE 


0&Sb7  1992  Raisport  to  Wor^d  Band  Radio  by 
huerttmmiui  ffroad^osimg  Setvicti,  U4.  Ytfu  c»n 

hiivc  i1k^  \^'tirSi,l  4ii  >i;)(ir  fiiijififtip^.  Yiiiii'll  ^ci  ilto  Iai4.-5i] 
^Lutiim  aHfd  Llivit:  jiridv.  iK^:  \^*^1  BuvcfV  Uuidi:  jnd 
moneL  J+*4  pa^c-*.  I)  A  JO 

03S11  Shortwave  Fleceivers  Fssi  and  Present 
tdiiid  iv  Frtd  J,  Oittrman  Ciiiuihc  |tu>Lk  lu  2IM]^ 
tjiiviwavii:  rcv:s:ivcrh  nucuitairiurTd  in  ihc  la'<it  2tt  ycan^ 
Gitt^  Li;}  infmnut^cin  in  «»^  ftutkl  lAtlwJmf  <dvcr- 
a|£:.  ik^jy.  iiifvuk  i>pr.  pafarciaicc,  ac*  valbc,  lucd 
valBf^  ch'  nhtiih  i«i  rotrd  moJiiK  He  Blue  Bosfc  oT 
«tfe«tvxt£  tvlkt  lalttt.  1W7,  IIM  pB|ct«  a  IC  k  II 

07lt2i  The  RTTV  Listener  ty  Fmt  Oimav  Nt* 
anl  nfantfid  vcmuo.  Tliii  spcruttuo)  tipoL  aanpulciH 
\fsaci  I  ilirmiiifi  25  of  ibc  ffTTT''  Liiirff j-  .Vf » i/rftfj.  h 
mttaitic^  uf^Hi'^lali:,  lurd^i^-fkniJ  tnfnrmjiMn  nn  iuJ- 
vant^  RTTN'  aiwl  S'AX  n^miUmng  icihfiH|uv!i  ai¥l  ffc- 
qiicrfe:k»,  12^  fagtv  St4-4;S 

03C09  Shortwave  Clandestine  ConfideniEal  tfy 
Geny  L  Dtxtrr  C(5vcrs  ^aW  clmOcHlinv  UrnxuUasung, 
tinjjiiry  l\v  iciiuniry:  U'lts  rwijuetu^a's,  oilnif  iinjiij|ili^htd 
JnfiiFmaiutrt:  ^|iy,  in^ur^jcnis,  IrecJi™  I'liihEirr^.  rebiiiJ. 
anaivhi^i  rjilU^.  wcrvi  ndta.  Currcm  poNkrut-ton.  M 

03Mf2t  US  Mtlitary  Coifimuftkationt  (Part  1) 
Dtaik  tktih  '  '  '  *  '  'i/%  ^iUfiftiunM.jiMHi  ^luruhrU  pn 
fbftniiatc  ^^vsucv.  hHi.{ftiiinit  m  paaa.  ai 

IV1B4  {miucKriCh  liv  Ha:  h^iltpi^iw  lifuA  and  liwcm 
iDrtlian  ^nl  ^att'iCtc  Ocf ass.  ami  matt.  tU2  p^^ei^ 

0311222  IIS  HiUtvy  Cofninufiicatlona  fPaf]2| 
tincr*  L/S  Cim^ant  NASA.  CAP.  I  AA,  Dcpt  ctf 
Encrpj,  IVtkrd  EncfftKf  Mwiferncnt  Afcncf « Di«- 
a^3irr  rnmniuniL  j^mhh,  FCT.  C^^  rrf  Jut,iii,?.  Fnw)  t4 
KC  lit  yil?^  Kf  7M  fwp«.  *ll.*5 

D3M223  U€  MJlltary  CommiinJciiltonB  {Pan  3) 

This  pan  L'i>iitpkii:>  'ilii;:  ^iivt  incrjll  lri!qiii:ni:y  Jisi  of 
US  Mnuary  stpMiccs,  frtiin  K^W.^  KC  t{i  IIHAA  KC,7S 
papL^s.^tllVS 

09542  ThQ  ScanniBr  Lisi&ner'i  Ha^idbook  by 
Edward  Simmft  .\JliFt-  Gi:l  lIl;  itui^  nui  uL  your 
M^smier  Pwlki.  Ciftcr^  f^vm^  ^tinncdl  Kamwr\  4tkl  rc- 
ircircn^.  aiacfiiux  roaiial  cabk:.  ii.vc%>iincv  itimptEEcr 
muniihnl  miniiiviDf.  nnf .  SH^iS 

D3S2CI4  Ftedfoielctypt  Pfcss  Sruadc^tU  frj 

liaae,  IvtuftetKy.  ml  >.  j^ojoi  10  EiqlrilL 

FfOk.'li,  Germxn.  Spiibvh.  ffld  l^nriafatw.  Dstitlcd 
Preii*  Afict^7  hiffrtiK  t3i||i.Sll^ 


11T&Q  Tune  in  on  Telephone  Calta  (fy  Tif/n  Knfit- 
tt  K2AiCS   FtirmaiiJCd  a«i  a  fm^u^inoy  lisl  wiUi  dgiai]i-d 

ckscripiJitn  nrcauti  service  aniJ  ifi  liKiHiOfi  in  RF  ^pcc- 
Lruin  Hi[ividL:H  bj^ic  LnrnnTiuiiJiu  lor  ciisuid  lis^tcncr^ 
ficujftg  sjjintd  iinddetitk  fiH-  4r»Jtnt  cnihusiaMt.  S  11,95 

Ct3K20&  Oui^  to  Fiadkttcjeiype  (RTTY)  Stations 
*j  i.  AVJjtfTJiylhQ  Upilaicd  bwA  tfl*cn  all  RTTY  st»- 
Udfb  ffiJtn  )\til>-30MHi  Pn^^A,  MiEiUfyXiinimctciaJ, 
MckcH  PTTv  tasitt&siiSw  Jn|  nupci  I4»  pp~  ^tlM 

UASlO  Air  Scan  Guide  W  AcronautcaJ  Com- 
mirntcal^'^'"^  ''Sih  Ed.)  »>  rp«  Amtitil  KIAE^ 
Mu*i  tun  ^  '  K  fwiic  !kt>  mKi4idru^  iCJBWiwiQrf 

cnnmaacaiaie  in  te  US.  t«|iah]i^d  wn  cmcr  id  C«b- 
di^  l4ftJ  aflpsm  and  foptaiie  li*<v  fslm  Uiunp  lor 
CcniraJ  AmcmH  ihr  Car^^icirti  Sotjn  Aitanyc^  and  1^ 
I^ifM.  Ti-rriuirK%  Sf4*95 

07A€€  Aemnautlcal  Comfnunlcallona  Hand- 
lK>ok  by  Kttftffi  h.  trani  L^ltuuUivt;,  M;}ttjkrliy  lizjii- 
nwnl  uf  :^linrtu'uvc  aciunauUcaj  IjNii^rJnfi-  Well  ufp>' 
ni/ciJ*  up-iOMimc-  2ftfi  pi*.  SI'AW 

orngO  A  Radio  Journal  tBIZ-^940  ty  Hass  Ken- 
naker  W^CtiC  A  rafHiinaimg  inp  |ihrE)ti}ili  lime.  EaRy  iei 
rc^J  ami  iiiimirrbiitU'.  (.\liM,aiHmjl  afkl^mtrtail^t^  A 
irqi  iJqMTi  mcirurv  tuur  lo  llkrcaiiy  daj^df  raJiQ-.  S7.95 

11RF!3  Tha  Tof>  Secrel"  Regtatr)!  of  US  Gov- 
cfrifiient  Radio  Frequcnciea  {7th  Ed.)  &t  Tom 
JCatfiH#  A1A£S  T)WM:aa^dit^fl)thnteaiaeite 

pofUft  itUk^iikitMn  tcbuf^  in  ilie  cnscnitRmtKMis  of 
Itdcral  jpcnrK^  ^  tn  47n  Mif,  %HM 

11P52  Ferreirs  CoftPdential  frequency  List, 
Htm  R«via«d  Edition  c^mpiUA  by  A.C^  HMifftj 
All  frct^uciKK''  ifum  4  MICf  2^^Ul^  a»crine^jp, 
ctnhi'^v}^.  iir«ti.  Viiiliiica.  Inutpid,  numbers.  Air  Fo^ 
Onc/Tw».  BMfc.  .*7(>  pp.  II V^ 

1{&R97  Kaliona)  Direciory  of  Survival  Radio 
Frtauencics  by  Tom  Kiteiiei  KlAES  Hiiniiy  and 
iii^chi'  rck'f'.iFtt.'C  giitdc  10  high  InictXf-i  cunmnnkii.' 
lMm%  frK^aiin\^i\^\  rcquiKiJ  by  %urviviili!iii,  Irit:liid4i''> 
4;hific]r  iirt  huJlUiniE  ^mci^t^nc)'  cumfmi.nk:alionH  ^tciiH 
aa  «yiM{rFiK  i»3s 

IISMtl  Sinner  tiocfif(E^tio4>  ^ndbook.  Vot. 
1  Ity  JUlf  Crvfi  imawaln  ynufMrorwanl  ^icp-ti^Hicp 
tmlrqKiMiat  tm  eifor^ng  Ai  npsrtimt,  cjipiifaiyiin  of 
^iTIF^aaaciiiL  Filkd  m-ah  iracnnm^  tcu,  txiifdvi  pba- 

ltEE06  Guide  to  Emfaaasy  ^iMonage  ComcmK 
^  Wmm  EmeiiH  iOAES  Ctadid  md  ^mAi^ 


tni  CKiamJnaiion  «{  wrrldihlik*  (.^mbs^^y  and  iallc|ifd) 
cmpkiriagt  ttmnrtiunJciiiUm  *y%lcm«i  and  nclwcirbsi.  plip 
t'E'iDiivv  n3LLiQn-by-nu[i(>n  itLrCLUory  nf  c^nibaik^y  ^jUlionx 
kiiHiiiidQd  fl0.tf5 

15D31  f  &92  Shortwave  Directory  {7lh  Ed.}  4»^ 
Aa#  Cw**  t*mft%i¥cly  firvp^ii,  ihc  nc*  1^2  Sfuwi- 
win?  Dtmlarf  h  ^  GOfisanvnalr  DMciS  tnbli:  ly<  dl£ 
Ib^  ,^J  MH/  oT  r^dio  fpctirum.  irrlndinf  up^icKlaic 
nd  wefMroet  VLF  infoftniiioo  m  wc^L  27u  infcNtru- 
tioe-|iKtot«Ktilla«»iot|p9etiBcnin«iiicai  I  L/3  it 
11 


03f^Dl  World  Preaa  Servloes  Frequ«nciea 
(RTTV)  New  &th  Ed.  A  iitunprchciifilvc  inanual 
tinvcriTi^  r:iclii,)lt:EcLy|K  pil'W!^  inuniLcirin^^cdilliiinii 
nil  jnrimnr^iioii — Jiik^iicM,  rpii'civing,  iiitmiiiiil  Mil^^ 
ptuA  ihrcc  •cMctiHi^t  fiequcney  list*,  Ctivcr*  65 
Wnrld  Prcsjt  Sctvax'ii  hfinjirasJifig  in  Enfiliili.  "The 
Oftginal  Piwi  BiMk:  K4  ppL  S&M 


20NCI^  Vlnbge  Radkl  1867-1 3^  by  Hvn^mm  E. 
McfifAhoM  K«:apiBr?<i  Lhe  cmicncra  or  itoe  fiilf 
Jjyj.  rhc  ijulKHiiisitc  fckmapt  book,  fw  hivqafi]!^ 
and  V0ll£tiliin.  SASS 

^N094  A  Hick  of  the  Switch,  l^^MSSO  hy 
M<ttttm  Hr  f^ffMahtfit  \ktfi\  ynur  cl^angq  to  pvtjifplurc 
Ihc  I  hit  1 1  rl  old  1 1  PIC  rflJin  ;ifld  kkti<<EiTn,  BfttW^C 
llvtjujjii  J  iJiiH]isand  ptitiEciA  uhd  I'^H'ttmLing  tildj  ,u^s,  DiA" 
tuvcf  Ihc  Tise-gro^'in^  hobby  itf  railju  collcclin^,  ihhI 
p^rbap'i  rnd  a  tfca.surc  in  ^^aitr  own  auii:  or  cellar.  $I(,VS 

20NQ95  World  Broadcail  Sution  Addreat 
Book  bf  iJf fry  L^  Dtittr  t  mint  (or  Ihc  Kncui  %tKwt- 
tk^a^c  Itiuocr.  Iiiimbc4%  id  $iidi^iA&  fv  •d^mw^e 
bKMftca  sUioBL  %K£iaJ  ^nUMB  vrili  hd|ifa(  iliror'' 


0rR2€  WOffid  WhMi 
ttpna  17  lUtierT  tL  Evma  ThtA  42  pi^  biiciL  «m  ik- 
ui^iat  10  tfpilaic  and  aufmiin  ^  frequency  Ji«i^  pub- 
lithcd  in  lir  AcmpitiUral  CtiHtoimnioiiiau  HandnDl- 
HF  Ediuon.  CtmaaiLt  indade  Aif crafu'Ait  TriffK  Cuo- 
inHt  AinxaTvCDRipaiiy  Opcrauuni,  Avisiinn  Wcich^ 
BiUMkaii^^  AcrtinMiiM:Ml  B\^H  T^u*.  WnrNlwkk  ^^tiji- 
Ury  Air  Rhtc!^,  Aero  Sc^^ll  &.  Rti^Ui-,  Acn?  La^  t>t- 
fortvmcni.  NASA  Righd  ^uppiiri.  Acd  Ter[n>  d^  Ab- 
tTtirviuiliMis  and  AcroTacik-rf!  ItlUjiiifiL^ix  $6.^5 

nTS9  Scanner  Modiflcallon  Handbook  Vol.  2 
bf  Sill  Cftek  Hiffc  ii  i\~M  L'mnpurtJun  ui  \\i\  I.  In 
fjLi«  Vul  2  has  a  ^ccikin  iM  pnivhkM.  impfDviciI  afi- 
puAlici  and  ypdwfd  lRtiiik|i«tt  far  ^  Dnlt  in  Vn|. 
L  TlK^'i  \%  nrw^  eifiuflf  nnirtciatiDiB  far  pepdar 
ficsncn  itDd  11  14  rally  lUa^inHal  wiih  pboKK  lad 
sikEtRaacv  l^ta^  iktaikd  ^cpbjMwii  w^twaksm.  m 
ihid  i)tr  awcia^  babb}tAcM  do  ihev  pofonBaajc  cv- 
hUK-tf^  mKbrictuHK.  ThM  It  V  al3  ncifc  ImcA  l^  Jto 
in  iir>  itiaK  SI7.fS 


VIS  ^Mty  Cardlt  Aitrais  Jtv  casf  wiy  wil^ 
ViS  Scady  Cardt  Coiti^iiairu  ap-icMftalt  Flfeik 
CanSb  Kith  Key  Ward%.  Undcrlrticd,  QiiU  iHi 
badL  Fonnutn  wtiilurd  tiuL  SctEinalja  tf  yOtf 
fmpx^.  LScd  SUCCESSHJLLY  by  a|»  fr  lo 
^1! 


NOVICE 

V1501 

IIL95 

TECH 

VlStS5 

lo.ys 

CENEftAL 

VtSfl^ 

9.V5 

ADVANfrHD 

VtSiM 

15.95 

hxm\ 

VIS05 

M,95 

Larue  Code  Progrmna^i  Available  <30  S 
1/4"  d^k.)'  Inci pirn^tiivc  tiumptizlc  siudf  fnhk 
code  pfo^rjm^  f<iir  balh  jJK  C64/f  2^  Coni- 
QiDdDfEii  fid  die  IBM  (Mn^iifaloh  Aq^nani  ^ 
cBfetE.  n|a3iit  g!  fvV  ^itisxiiiK,  ^utipis  ^tkiax 
aosvcn,  fonmlai,  icfaciiat^  ^^mboti.  dili< 


ffiMPant  C 

aBamnr 

PMfhict 

Nvvice 

ta^Mii 

COMUI 

!il4Jf 

Tech 

IB%MI2 

CON*  12 

tl4.95 

GcDCiml 

IBilCI]^ 

COMll]i 

il4v95 

A^was 

IH^IfU 

COMtM 

Itt.lf 

Eiiia  iNcu"  pyttti 

IBM(J5 

COMtS.^ 

M%% 

IBM06  CQh^OG  IBM/Commodore  Tech  No 
Code— Linze  Code  Program  iL;oiiiUil»F  a\\ 
ihc  auJiurl/hiU  FCC  njUkMHins  jmJ  an^wcr^  u.kcU 
^n  leminc  Itprmuy^,  <fhcmiiiic  ^ymtuvfi,  dJi- 
frauBJ.  and  maniple  \^^i  fnr  p^tslnjf  ibc  n^gw 


Radio  Poft  97  Itutea  im- 
cHiila  apdAoL  I'Drii^cd  ComnH^^nxi'i  Rain, 
S^ttstKT  JIL  tiMMj  5  1/4"  iist  IBM 
|lefa4t.$9JI5 


ARRL BOOKS 


AR1§91  AHRL  }SB2  Handbook  {fieOi  £|J4  >9 
fJkifiiav  tcnmmg  llll)  iAblc%^  n^ufc^  jind  utufiv  TItc 
Jthnl  i.'UfTipiiL^hcn'Wv?.  »vH  ixfini/cil  And  jiroriUMc 

S25ilW 

ARIO&G  ARRL  Opemting  Manual  P^iikcil  wkih  1ri- 

I'uillLilLiOII  Udl  ^U^V  Llj  Cl:i4l^c  LllV  U;^l  U^  lU  \Lirri  ^luLhJflr 

AR0t94  Antenna  Compemtkum  Vol.  1  Miilcri^ 

iMi  kflUbsds  qHaK  ItK^t^  y^4p>^  Ci3i]iiL\:4  ^>ve  jHctms- 
dufiii.  Kniinuui  pnSMU'MiJiMi.  m4  mIk* 


Alt2545  AnlHifw  Difnpencfium  Voi  2  4?  r^ifcn 
bal^  ^>Mciii«,  uitcnm  %£li;vlic>n.  utd  niiii:ti  nmre. 

AR2626  Companion  Software  for  Antennji 
Compendium  Vol.  2  5  J/4  "  MS  DOS  l\fwy.  JUl.Wl 

ARC^ea  WIFB'a  Anlienna  Notebook  br  IMiUK  Oe- 
lil^  Hriic  anasui^  4i¥i  ^criK  jK.  Build  liUfurii  afiil  SWR 


An0343  ORP  lil»lifrAttii  If/  «i49  ArM«»  l«7F« 

hcvtm^  Mift<iuytki:Ma  pn^^aii  lor  ibc  ORf  iifACfUr^ 

AIUMI  WlFB's  D%iign  Ncieboofi  It  l^Wwf  0c^ 

Mmplc  prjttiL"al  puicu*  Ihjj  un  tic  lnjcll  UMTtp  rtJiJifj 
ji  jjIjEiIc  kiii'ni^Kni.'iib  JikJ  ktiimimiii  hjiiJ  LmH'>i.  $  ll^.iHI 

AR2?00  Ariierina  Impedance  Wtatchlng  />>■  IW^f/i'^ 

Sinitd  nwi*  iiim>Uiii|f  mifxikthc  iti4i44-lMni!  ph^Winiv, 
SIFJM* 

AH04Q2  SoA]  State  Oefign  dinzL  luU  (if  fwd.  htak: 


An329<^  Compartiofi  Software  (or  Wealtier 
Saietliie  Handboon  ^  i  a^  sis-dos  hu^fp) .  iliLin 

Ami 93  Wesiher  Salaltite  Handbook  (4th  Ed.) 


ANTENNAS 


AR3291  Now  You^m  Talfcingr:  Oi»CO¥«r  the 
Woftd  d1  Hacn  H»diD  ^iKLmwr  to  the  imiDirn.^cJjf 
pii|iuJji  TMir  in  ihf  Wtvid  viUh  itam  Ffntiu^,  Ccrtt* 
liT^  CI  >  tiling  >ikii  EM^  ki  kDui*  m  cjun  >atir  Hril.  AnuliMir 
KmIki  litinvc  \]HtQ  ihan  «  Hud)  i|iiKk:,  iDii  h(>i,ik  wilE 
hEfl|t  yitu  MiEu^t  c^uipmijnL  Cor  ^^rur  h^m  rAliu-  MiAlifin 
iil]d  CVjilain  iHt^  Ell  M.H  It  yfK-ct'L'r>ll]Jn.^  yiiiu'll  iiv!ed  |o 
kmtw  (u  tiH  ihn  liie  uir!!  An  AUK L  PubliLJ.Liuin.  ilVJNI 

AR3Z92  Yqut  Inlroduetlon  io  Morse  Code: 
Practice  Cai&setiie&  riuiijumiiirv  ^ittk:  inui'^  m  Sim 

l^K^  l*ivpiitg*  MX  fir  the  5  ^'P\1  Miw  adL"  cuvn  m 
atn  >f«*  Noi  ice  lk£«c  n  «U  ti^Eh-ADipeiic^  «iT«1d- 
«ide  fiMiiiHiiiitf !**<«!*  fvi^i^kfi.'^  10  jiflwr  cti4c4Kir 
ToEteKHi  bccmc.  Slfli,W 

AA&437  ARRL  Repeater  i^irei:.tory  13^-1t»a 
CKct  IVJifi  r^ain^  *tiSi  dtftpcMcn,  huH%4int.  CTC!- 
SS  iPt,tT%Iii  tiHic:  (JluI.  i:um|K]4licin  t»f  FKiiuw'ncy  iinw ^ 

diiuliif^,  AfEKC  spi.Hijl  ^ki^nt  tluth.  and  ticA^in  Ei^* 
kn^Y  [mm  M  MK/  Ki  :4Gil/.  $A.1NJ 

ARt033  Hie  DXCC  Companion  bv  Jim  Krarmmi 
*iftiS  vpL'H^  nut  in  ^*iini|5k\  ^tijL^EiilbiwiiiL)  if  mm  wlyi 
ywi  nxd  to  be  ^  Kutcc^tjy:!  DXtr,  ItkHO 

Aai£SO  Log  Bcwk— S|iirjj  W^JH 

AinA341  lntHfer«>ce  Handbook  Wntim  Iran  in 

AR2 197  Data  Book  v  jiuibte  kid  id  the  RF  dcfifa  a- 
f  loctt^  kxtinKi^n.  mdiu  ankiUwr,  lad  ti|i0inicfltcf . 
CmimunJv  U'dzd  Liblcii,  clum,  jikI  ihou'  hifd'iD-ir- 
mcmher  furtiiuLu?..  ^IXIMI 

AR23€0  TransmissLon  Line  Transformers  (2nd 
Ed.)  if^  t)f.  Jtny  St  tick  WI/^'Mf  Practicul  ik-^^t^nfii  M^\^ 
tjicLiric  lintiirmyiLnMi  iin  kiMisiruciinn  irchmiqiicK^  jniJ 
Miitri^fN  oC  nuEcn^iE  Jih»e  ito^i^iH  lor  imlurtnd  Liiiicr^, 
hibrri^jv,  jrij  !V>i  tlic  V'HF  jrvd  UHF  band?.  -^7  pp. 
SJlf.ltV 

AROlia  Ya§i  Anlsina  Design  Onpnj^)  (itiMki] 
««  » iaK%  m  tfamft^ti^t.  p<.t|li%hnl  ^nd  cipBiiKlcd  ti^  t>f. 
Lrm^jft.  &l5ill 

An2l71  Itnts  and  Kinka  Rail  ifae  utiwct  m  iku 

ttrntMCkltkitiak^TMaw^  SUM 

AR3169  ORP  C(a&9ics  CoiTc^ion  of  analcik  frnni 
U^ki  15  >C4*r*  tif  ARRL  puWii:,tntms  nn  bailUmi^  tc- 
iTivLT!^.  Lr^invmiEtvTN.  Lrjirtu'i:iviL'r,  uiJCLZSMrnci.  ,1^^  \>p. 


(KA95  *  €mf-up  Antefinas  fof  ftadio  Li»ieners 
and  Httna  l^^i^tfitf  ^ '  '   7  lju  u>  k  jni  tw  tit 

iCiUpawd: hwfc<aMi- £»■}  ..  ,..., jmcacuCftfiiMi? A^ 

OIA^  '  Pmctio^  Antenna  Hsnfdiook  »j  Joitph 
/,  Cmr   DcMaiL  huikL  aiiiijil>.  zoJ  invLdL  Vfmr  cmo 

ba^  a  tmk|eK  jlhlit}  lo  (Vl^ltU  ii)m:pkr\  tL'ufmii.it  con- 
tx[t\  m m ciL\>-tis-ttmkr'*li>riJ  i*  iij. -lift  pj),  iZlM 

NEW  STUFF  ^= 

}GQXSB\  1932  C^lbOok  SuppJem^nt  An  uftiiic  hii 
ill.;  ]uik  tTLUHtful  aiid  Aiiifru:^  cj^buKikk  StCUKJ 


UHFA/HF/PACKET 

a9¥11  The  Ea&K  Guide  to  VHFAJHF  Ham  Rh^ 
iw  tdwrntd  M,  Viiir  Tlu^  tunii  jTmidL-t  j  lu^  tdr  in- 
iiftNJih.iH«ni  h^  lifi!  km  ihc  ilh  imt  IJ!5  ntL'tv^r  tUdnJ^  » 
»tll  *%  2Jl  33.  ^nd  ?t%;iii.  WJd 

Q1 P22  The  Pat:k«t  Radio  Handboolt  by  JofUiihan 
/„  Iffi.Vii  kHJJ  '\.M\  i.Ht'4:Llcnt  pfcctL^  uE  \\\^tV.  Wl^II 

It'itrEi^  Fk'jJrn^  for  \Mt\\\  \\vz  i'^piTicmred  Jijij  iIk  new 
fiiiLiilCi:r..jlK  Lklirtilsu'  (:yiik  tn  um.i[Lur  fiHikct  \ipa^ 


tj  Hie  Eaay  Wire  Arrtenna  Handbook  by 

fvann.'^  okJ  c£i}  kt  Btiiinuni  ixtoL,  Gricv  ^  txi  jll  ri< 
itar  iic\4cit  UitihatuHh  for  «  jhEI  rji^c  o(  ci^ji  |u  lutkS 
.alii  kTivl  "-Ji^  ».irc*>"  Ciftini  jII  <*r  iK"  titjiij  l>pi>  uf 
WM^c  iRh-ffiu^  akwir^  Kiih  J  kpi  ni  kus  jntciuij  vrtr'tik 
mM  ~I5*™  itK^r  hsi^fp^,.  ^h5S 


02B1CI  >lealh  Nd^talgEa   »;  Tfrj-;  P^rrfiff  kUTP 


ZQNOIS  U.S.  Repeuef  Uapbook  bt  iVtik^ Smith 
XtMti^  Ihc  GuiJc  fur  tfiuitnf  odw  imjicttfi  fitc% 
uni  CkT^'Jii.'r  Ift^iknkJhTi.  jnJ  k«.'JtMin«  ivK^i^}  to  rt-jJ 
ii4!u=  m4ft.  UK^mit'^  ail  ?U  H*lts  ml  :«— I3III  MM/. 

0afl02  RTTY  Today  ty  liavt  ranfam  K4nYJ  tkily 
u|i' 1 1  I'll  Jit  HTfy  Nwhlk  in  L-NMCMiX'.  C(i\k;r'i  jjl  Jjtch 
III  kin"   Mii^L  tnirfifchi.-nMi'n:  R  Tf  V  ^itiJc  ilIci  puh- 


BOOKS  FOR  BEGINNERS 


20N01B:  Teciinician  f^iara  Ltcense  UantBT:  New 
(lo*CotfC  i.r  £i«rAiJr  H>if  Tkia.  ouu^  *tH  ^v\ct 
ciffviliinf  >(ia  iifcil  tit  K'viMiK  2.  TiximKijn  CtiHH 
liim  Eicfi  £1hili  ij|ii^N^i,4i  «y  jf^^ci  1^  the  c\jintfti- 
Ittm^  tt  fimnJ  in  lEii^  otK  liook  1:0^  cnn^  L^kni^nt  1  inJ 
ckimriri  3A  iiMtsuiKi  ^nvU  i'uHfiium  Wc^i  icHn  )uu  the 
rl^ti)  Jii'&Mur  411x1  iiKtt  CKpUiny  m  ikljjl  vthv  |]^-  jii%vi.<:r 
tN  utHf^c).  Full)  tlJuMi^L^kJ  |i:\Eh  frhZtiuoni:)  i^lrin  shaw- 
iitt:  |irh  ik'jiL"^.  ll^E  ul  i:\jMUrH:r'i  nriJ  itn  I'CC  t'Virrn  4^ III 
>^^i>|iitL'jjii!iii.  i-\tJ4> 

SQN^jaZ  The  Wonderful  World  of  Ham  Radio  bx 
Micbmr*  Mtdmt.  ka4tCS  Thi*.  inxtL  tddt^^  i}ic 
flu  llwi  Minkilwif  Mifi|tir.  tk-jr.  mkI  f  uillif:  Mn^icti  Id 
'^TPiihrcT  J«v^$  fVi^lc  k*  muu^Br  Jmliv.  fVi 
lot  itK  nc-B  1^  m  %iiyr  iiic  ^T.mt 


20N100  ElectroAica  duM  and  Learn  (2nd  Ed.) 
A^  11,4  ftufoti  ^xm^bHK*  thi:iir>  Md  pfjutkc  vi  itui 
jbtii  CM  'kjm  In  ikntif.'  Full  tMnOnikiion  ikLiiK  dT  j 
ciiii.iiii  ikmifn'^tr'jioi  unit  thji  iv  v^cJ  m  «uhv^ucni 
ilu|tib'ir>  »i»  imnnJiivk.'  uiMin-mit  vkiJiriinNL  j.iiinfhKrK'rt[v 
DcH'r^K>^i^  tliCH.'\:u4ii|:Miiinl'>  tuc  buill  up  iiiio  UM:ful 
ii:ir^-uii%,  L^-illaitirs.  iiiuUiviht,iiLrs,  hisubli^ii,  M*d  hij^k 
iL'lfitili*-.  liM  pci-  IH  jihniii^.  '^2  line  Jrji(viiij<H.  f  12511 

£0r4099  Digital  Eiectfonics  Projects  tor  Begim- 
neta  ^,r  r/n^fu  Hhhap  ^imiliuik  i  2  a(«;ii.Li  (.JuUMniL-if 


AFt2Cl73  Novice  AnDenna  Notebook  a  hCFtnacn 

thuJd  SHJ»  An  AUBL  hd}i«.Mii«ft 

AR^ajf  WIFB'3  Help  for  New  Ham*  »r  iJvujr 
t^fStixw  \M¥B  iJ\^n^pi^m  loj  Lh^  iKV^ijorrKf  P^t  io- 
jiuliicr  J  ^tjliuii  dihl  ^cl  un  llic  Jit.  SIOlOO  Aft  ARRL 

hjbritjtion. 

AR?^^}^  First  Stepa  in  Radio  hy  Dmig  iHMaw 
\%fi-'H  Scnt%  ol  {?.VT  arntlcsi.  See  atmpi)t4CJii^  tNHcm* 
hlL'iil  tiito  prA.tii'jl  L ir4:tuH  juJ  Ihiu  ihc  iif4:uilii  nukv  up 
>iitiE  mUu^  gcj^r  ^IXI  Aia  ARRL  ftililiauiiHL 

2ON0ei  tte  Code  Ham  riadio  Education  Padc- 

age  Cun^^iliii]'  MiiTiWiirc  fdkL^  Ckir,  mr*.  sw  jfJ 
cxt%  hi  mkrtttfil  Tlitv  pukW^rf  Jiviwk^  •^iimi'tuuT 

H«t  Rjdii*  HjifmJt««4.  jaJ  ^mapkic  FCC  Pvt  ^  Am- 

xlfstf  R.fe>jH>  t^k;^  ^ifiil  rtfuUlMJlL^  \ui  pTiiV  LAJtthet||e 
of  <:kt.lroitiL^  t^  nicctkril  S2?l.V5 

20N022  Ham  OperitOf  Education  Package 

Corn[»LiLL'r  ^t^riLwdri'  vMnijiin>  iii.L'  [BVI  mfripiiLitik'  ^v\*i\ 
uiiii  M  quiJ^Unnst  Tor  iiill  liti;n»tf  aljiw^cj^  pliiiA  "Mrwxc 
AL'juk'iiiv"  ioJo  Lciu:hin]j:  sufLh\jrc  LKji  luLcv  mhi  frcim 
n-:<i  upFM,  HltinlLS^*  iintil  MmoFniilatait'Li,  t'Vi^fjiliiiifi  is 
dune  ffiitiii  iTin  io  ijfitkT«ii4iiiJ  nrnu'^.  Ri!vaiL^u  »iJI  gitk^.'ji.- 
yofth,  fnni  uul  -.jmpte  ic-^u  iir  tuLf  ctjfnti  idiiuntMcttd 

Ti^  jM  the  cm^nACf  kcybUvflJ,  $lt.9$ 


ABBL  Ucanse  tlanuala  AU  1^  i]>Em?ifn  nerd  10 
luct  |ii«r  icfu  Complete  FCC  iiiurMjon.  pi*at\  wnt) 

AR2375  Teciinician  Claaa      $6.00 
AR23a3  aener bI  Class  SA^DO 

ARQ1  &&  Advanced  Class        UMi 


AH2391  Extra  Class 


S«.QO 


AR31fi5  The  SateHHe  Experimenter's  Rand* 
book,  (and  £d.)  %  i4iiain  ft^Tniitii  hH  IW  ti  v 
pmkd  «nJ  Fc^t«^l  i<u»  ^al  cUiin«i  tif  "Tbc  SmcHHc 
Ei^KfiBKeier'f  HndbocA"  i«.  ^otr  §^tit  m  pjc^  ^nl 
dc^ifHH  ''4icllKE»  fiKwac  oa  dw  Iwft  ki}  shf  l<iif 
itK  iiscimiaari  riAa  ■nianrciifliaaMti.  SHM 

ABOiT?  Low  Band  Dxin<g  Jfnr*  m  mxt  ihc  dul- 
kqfri  hC  the  ifttTcnrcni  E^ivrriK  of  itdi,  m.  ind  411  nicier 
pntpajtilion  wtlh  cffmih'c  intaBiii>«.  cquipmm^  Mui  tip- 

AR2456  FCC  Rule  Book  (Blh  Ed.)  A  man  riir  every 

;it;iivi;  tddui  uinii.l4;ijr,  SMrtMl' 

AR2030  Your  Gateway  to  Packet  Radio  (Znd 
Ed.}  TdK  cvtrjUiin^  yeu  ncci^im  Lmm  ib^wi  ihi^  ptip- 
uUf  ACK  Rwtk\  hirar  iLT  f£i  atfk!ii,  ei|npiKni  >iv  fk-ciL 
juidiKirc  SI2JH} 


ARflOS  SateUile  Ajithology  The  Uic^  Di^omuLKia 
tta  OSCARi  1  iJwuQfb  t3  ri  *cH  »*  iIk  R5  u^oIIucl 
InfovrndltiiMi  on  ths  ineoi  dif  lUl  miidt^,  irAcLii^  Jii4Ca- 
ttss,  RU{>AK.  micftH.tifiiftuicr,  aoiS  mnn:'  3o-D0 

AP2838  Spacv  Almanac  */  n^friAftifj  ff*  Curtii 

fiJKXK  r;;if)[uhL's  i^ti.'  hrciiihkLiikttif  ri^c^riL  \kw%  frDirl 
i;puL'i:,  IiutIuiIl's  inrorni.iEuni  on  AiHiuuur  Ra^liu  ^^Aid' 
VHca.  fimi  jihTiLi^l  cvcrviliinp  4t^m\  nuin^  utp  ici  lIk* 

AR20&3  Complele  D^er  (2nd  Ed.)  «r  BoA  L«ifr 

AR206G  AFTRL  An^nrv  Be<A  TVk:  ei^  iUh  Edl^ 
^iiit  iif^viuv  itoe  box  Jnt  im'^j  hifUjr  nufwikil  Hfet- 
a»Ak»  m  mlciifti  ruBdwa^iK^i..  ujiHtnitaiin  bifev  dp- 
fi^.  jod  i.-pn^imttii]«  of  mirc  inlcnitzi.  Over  TtMl 
|Bp3^  inrr  >i)tNrnf  iifi:\.  AO  ARAL  PuhlvcalloP-  SlOuOO 

AFI32i}3  Morse  Code*  The  EsaenttsI  LanguBgo 
by  f-  t^fftf  fftrryn  Jf-  WJf}KV  has  been  cspantkNj  an  J 
rtvihCLJ  Im  if*  ^Ehl  oliiiion,  Pk;k:r  C'jrrun  ^IcuiK  its  Lis^l- 
n^tijip  tii%ior>-  iL>  wl^iI  Hii  slt.u-iriiL  |ir^'iii.jl  k'Lin]Ni£  in' 
fiTimiiikin  \ivdC*:t*-  Hi] I  lifjm  liovh  to  lundlc  ditircn^ 
«ilH  ht-afd  fVN  trttly  tm  ihe  Kamhuid'b  ttui  nn  nunciiw 
u)ni  jftltjIi  lj\vt>cncipc^.  G^n|lH  IWL  HfTlai^i^,  An 


CODE  TAPES 


btirhti  tibifif  ttfik  cobrif—tiftii  **/  tA/mjitifUi  i»f  Jitum  thnr  ^tiatn  thrir  liiriurj  itus  uiniiujfif  ittr  .ihnftati  may, 
t^i  l^iutC'f^rnT^  \tini  prtftr  sJTr  itftlff  tt>  ni(i{t  tfrnm^li  tiir  Smitr  ttui  ttfiirf  iftrmUng  ff  m  tium  litftt  f^mn  eut:fi  ttn 
(}0u.U\  UH^i Thi' Sfutlfr.  Ft'upU  wh*  fufin' .v'lvri  J^^ tfH tHiitr  cnji' ufUfMH  fifMtihiK tmi' itta  t  ihv /*jA  j>j u jiffy  Gmnj; 
a/it'r  }wtf  Uf'[rn^^  ft  it  ohtHH  Um'  L'.M'ifM'  Bdtk  tiri'ttkf*r  it'\tl ytm' ti  Nr  thi-Ti'  htfitft^ ymt  ^fUt^v  Ji,  ,'1  ivi'i'k ,i,iitiidiUiit 
It  iVartji^:  -ti  n-pm  aHir  ittmiVt  mvittiiihly  itppfiifa  in  tMnw  irrt-fniriift{f^  ifrrvir.^iMi\  fH'rtminrm  hrmn  (itttutar. 
L'mlf  Wiiynv  ^iitipii  mi  ffAptmithiiity  u.fuiinfr  Jiir  tinyifunv  tfki!  f\tipfH-tv.  n^  ihnr  mJjj"*^!'  ituiitiJ^  cmti}*h  ttt  mr 


73TBS  "Genesis"  %$M 

5  lifs  >-~ThK  tK^Hiranj;  tjipt^  laLc^t  ii^h  ihrTni|h  Ihr 
2k  lcii«f».  Hi  aanbcm,  lad  ttcvc^^xTj  ptfOiiuj.- 
lk».  cianplclc  aiA  jVKfKC  oi:f>>  iJqi  itf  ih:  «.jv  Thr 
ca^  of  IcafiMii  ffiTct  ct^^iic^c^  ?ixft  i»  ibir  tjuat  nl 


73TD6  TTw  Sh'ckfef*  15.W 

A+  Hpin-  Uus  1^  Ilk-  |;*r»,'ii!we  iti|ic  tor  JJfc>N:  wlut  iw- 
vivcij  ihc  5  wpn)  tape,  and  u't;  jJm.i  ihc  idfk"  (ur  IJX" 
Mo  Vice  iiiitl  Tt'Limifi^  Ikciijics.  It  i^  cismprjscd  uf  csric 
"ifiNd:  linur  ol'  uodc.  ChiirjLicr^  utr  ^1  iit  13  wptti  UIIlI 
spaLcJ  jiL  5  wfim  CoJc  tnmf^  are  emlrclj  rjftd^im 
ttiw^^le*^  WJJt  Jn  j!,rtHi|H.  ol  Hv^ -^ilcrimicl^  noi  nvcnci- 
n/abl(l 


T^ri  a  *8ack  firrakp-  S5-*»S 

L^  iqiM  rinir  ^mufK  «pin,  «i  »  ImU:  I  ^  mjsii  te 
jnH  be  rrill>  ai  etur  ifcikMi  ruM  tit  dti»n  in  tniiM  i»f  j 

pbA  lasf^pe  «i3dt  a  «)F>  1 3  p.T.  Yw*n  aoal  ibn  c\- 
in  asvpin  tit  oieTmnc  the  fibxt  fum:  imiicrjul  la 
mit^  ie«i  "^Miuiiuns.  Yw'itr  mmf  IH^  fiir.  act  i^1  |SI 
CEkJc  'slt%  ntib! 

73fT30*Courageous"  $5,95 

2Cf*  npm— Ccin;raitjl!iiinEi«F  Otiy,  ihc  cti^ilcnjpc  ttf 
tmlc  Lx  vtliiiH'''  i^iiiUT  )ciLi  this  fjtr,  Ml  ikm'i  i[uit  iiii>M, 
Go  ft)f  iht  c\tni  L-la;ss  titrcn'^-,  Wc  send  ific  todc  IjHlcr 
ilun  213  |vi.  ir-*  Mkii  wtmn^  kjd  wci^hiK  on  your  fL^et 
when  voti  iMJn   ^'tiu  il  w.otHlcr  ^k>  titt:  essimiiuf  tl 
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M  OUTPUT 


David  Cassidy  NIGPH 


I'm  borpd.  I've  got  a  coupla'  new  an- 
tennas that  I  keep  meaning  to  put  up, 
bul  I  nevef  seem  to  gel  arourid  to  it.  I  Ve 
got  a  transceiver  kit  SEtting  on  my  desk, 
stifl  in  tha  shipping  box.  J  can't  remem- 
ber the  last  time  I  turned  on  the  2  meter 
transceiver  In  my  can  \  look  the  HF  an- 
tenna mount  off  my  car  a  tew  months 
ago  and  haven't  needed  to  re- in  stall  it. 
My  multlmode  controller  hasn't  multi- 
rroded  In  weeks.  There's  a  layer  of  dust 
on  my  HF  gear  that  really  should  fae 
wiped  oW 

Ho  hum  , , .  Vm  ki  the  dreaded  ama- 
teur radio  rut. 

I  have  no  one  lo  tjtaine  for  this  apa- 
thy but  myself.  Alter  aN,  amateur  mSo 
isn't  a  single  hobby,  it  is  hurvd reels  of 
specialized  interests  an  held  together 
by  the  common  thread  of  the  Amateur 
Radio  Service,  If  you  get  bored  with 
one,  there's  always  somelhing  new 

lOtiY- 

Let's  see  .  .  .  what  haven't  I  tried 
yet?  How  about  ATV?  I've  always  want- 
ed  to  put  together  some  video  presen- 
tations—sort of  "mtni-documentaries" — 
and  transmit  them  to  other  hams. 
Wouldn't  it  be  great  fun  lo  get  together 
every  week  and  show  off  your  latest 
video  creation  lo  other  AT  Vers?  We 
couid  share  other  hobbies,  careers,  or 
even  short  fictior^l  stones.  With  the  Bx> 
Uvity  on  450  MHz.  everyone  who  has  a 
cable-ready  TV  or  VCR  already  has  an 
ATV  receiver.  A  low-cost  tfansmftter,  a 
simpfe  antenna,  maybe  a  preamp  to 
bcx»st  the  reGeivsd  signal,  and  I  could 
be  in  business' 

Something  else  I've  always  wanted 
1 0  try  is  foxhunting.  I've  already  got  a 
portable  beam.  All  Td  need  to  do  is  wire 
up  a  simple  attenuator  and  some  kind 
ot signal  strength  meter,  and  Id  have  a 
pretty  good  beginner's  foxhunting  rig. 
Make  a  few  calls,  invite  some  friends 
over  for  a  Saturday  foxhunt/barbecue. 
I've  got  a  coypla'  hundred  acres  of 
Stale  Forest  bordering  my  back  yard 
that  would  make  a  great  place  lo  hide 
ttie  fox.  Now  ihat  sounds  like  fun  I 

What  about  QRP?  Sure,  iVe  dab- 
bled in  tow- power  contacts^  but  how 
atxjut  working  all  50  States  on  a  5-watt 
rig  I  buiid  myself?  Might  even  be  fun  to 
get  back  info  CW  operation.  I  do  so 
much  trgve^ing,  1  coukJ  bring  a  OHP  ng, 
anienria  and  cod«  key  with  me  and  get 
the  first  ""Worked  All  Stales— Hotel 
Portabte"  award  in  the  history  of  ama- 
teur radio!  It  wouldn  t  cost  much,  eHher. 
Ramsey's  got  a  nice  little  transmitier^re* 
ceiver  combo  for  less  than  $100.  There 
are  a  bunch  of  other  advertisers  in  73 
with  nice  QRP  transceiver  kits  for  very 
III  tie  money. 

Something  else  I've  never  done  is 
microwave  operating.  I  bet  I  cou3d  work 
nine  or  10  states,  plus  a  few  Canadiari 
provinces,  all  from  the  top  of  Mount 
Washinglon  (6.300  feel)  in  northern 
New  Hampshire. 

Speaking  of  northern  f^ew  Hamp- 
shire, aren't  there  a  few  raie  counties 
up  there?  I  already  have  the  HF  mobsfe 
gear,  (i  wouid  only  take  about  10  min- 
utes to  mount  ttiat  Outbacker  back  onto 
my  car.  $n  fad.  Outbacker  has  a  new 
model  coming  out.  and  Douglas  RF  De- 
vices has  an  all-band  mobite  antenna 
I'd  sure  like  to  test  drive.  Tve  never  real- 
ly gotten  involved  in  county  hunting,  but 
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it  sure  would  be  neat  to  be  on  the  fe- 
ceiving  end  of  a  pile- up. 

I  haven't  done  any  puWic  service  in 
quite  awhile.  With  my  new  pilot's  li- 
cense, I  wonder  if  my  skills  as  an  ama- 
teur radio  operator  would  be  valuable  to 
the  local  Civil  Air  Patrol  wing?  That 
would  be  one  way  to  combine  two  inter- 
ests, while  putting  both  to  good  use. 
One  of  the  CAP'S  functions  is  to  locate 
downed  aircraft,  often  by  radio-dtrec- 
tion-finding  the  emergency  locator  bea- 
con contained  in  most  every  aircraft. 
Talk  about  a  foxhunt! 

Satellites  is  yet  another  area  of 
amatei^r  radio  that  I  have  very  little 
experience  with.  I  hear  that  now  it's 
easier  than  evef  to  get  involved.  I  bet  I 
already  have  all  the  gear  rd  need  to 
gel  started.  1  could  download  some 
trackir^  software  for  my  Mac  off  of  ar^ 
online  service,  get  the  current  orbital 
dala  off  of  the  local  packet  BBS,  and 

1  could  be  on  the  air  via  satellite  in  a 
single  afternoon. 

Something  else  that  piqued  my  Inter- 
est recently  Is  the  posslbllllies  of  remote 
base  operation,  I  met  a  guy  at  the  Los 
Angeles  ham f est  who  coutd  do  every- 
thing—and  I  mean  everything-^ffom  his 

2  meter  HT.  He  coukJ  change  Irequency 
and  band  (wHh  verbal  confirmation  of 
the  change),  switch  between  different 
antennas  and  rotate  his  trtbander 
{again,  with  an  automated  voice  coiv 
firming  the  new  heading).  He  did  alt  this 
via  tt>e  tone  pad  on  his  HT,  We  were  sit- 
ting by  the  hotel  pool,  and  he  was  mak- 
ir^  DX  contains  on  20  meters  through  a 
shifl-pocket-sized  radiol  I  know  Ihls  isn1 
exaclly  new  technology,  but  H  was  the 
be  si  application  of  remote  operation  I 
had  ever  witnessed.  Let^s  see  ...  my 
house  sits  at  the  crest  of  a  9004oot  hill, 
with  a  clear  shot  to  almost  every  direc- 
tion (except  when  I  drive  behind  the  few 
higher  hills  and  mountains).  A  nice  high 
mast  at  Ihe  peak  of  my  roof  would  get 
my  antenna  higher  by  almost  another 
100  feet.  Maybe  I  ought  lo  give  Ihat  guy 
acal 

I  guess  I'm  not  really  in  a  rut  at  alll  In 
fact,  t  don't  Know  what  to  do  first. 

Hams  often  cali  amateur  rad^o  The 
Greatest  Hobby  in  The  World.'*  Even 
though  we  may  tie  a  btt  biased,  there  is 
a  k>l  of  validity  to  that  immodest  datm.  I 
set  out  to  outline  the  varH>u$  subgroups 
of  amateur  radio  activity  the  other  day.  I 
stopped  after  three  single-spaced 
pages  and  probably  could  have  come 
up  with  two  Of  three  more  pages  with- 
out much  trouble,  "Amateyf  and  "radio" 
are  two  simple  words  that  we  use  to  de- 
fine literally  hundreds  of  unique  and 
fascinating  activities.  When  you  com- 
bine amateur  radio  with  other  areas  of 
interest— aviation,  camping,  boating — 
rd  bet  the  list  would  grow  to  the  thou- 
sands. 

There's  one  more  Ihing  I've  been 
meaning  to  get  to,  and  I  tWnk  I'H  pul  it  at 
the  top  of  the  list.  My  neighbor's  10- 
year-okj  son  was  watching  me  put  i^J  a 
2  meter  quad  last  weekerid.  Ya'  know, 
i  ve  been  meaning  to  move  thai  dO  me- 
ter dipole.  and  t  think  I'll  ask  him  if  he'd 
nke  to  help  me  get  tt  back  into  the  trees. 
Then,  when  we're  done,  I  wonder  if 
he'd  like  to  get  a  chance  lo  say  hello  to 
someone  across  the  ocean?  I  bet  I 
know  what  his  answer  will  be. 
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Jin  Gray  WIXV 

210  East  Chamu  Circie 

PaysoflAZ  a554f 

November  is  a  month  thai  falls  between 
the  excel leni  fall  propagation  cDnditlons  of 
Sepl ember/October  and  the  retaiively  poor 
winter  conditions  of  Decern ber/Januflfy  .  .  , 
which  is  lo  &ay  Ihat  ihe  HF  bands  will  be 
trending  from  Good  to  only  Fair  as  a  general 
predicliort  and  thai  many  days  during  Ihe 
month  are  expected  to  be  Poor 

For  example,  Ihe  periods  between  the  SIh 
and  7th  and  again  tielween  the  lOlh  and 
14th  a^e  anticipated  to  tiring  not 
oniy  poor  monosphenc  propaga- 
tion bat  also  the  possibOiSy  of  some 
severe  weather  in  some  parts  of 
tile  country,  and  maybe  even  Ottw 
geophyscal  effects  as  wen.  There 
are  several  significant  planetary 
alignments  during  that  period 
which  hkstorrcaiiy  tiave  produced 
some  very  "interesting"  resulls  in 
ttie  past  look  again  for  poor  con- 
difions  around  the  23rd  to  25th  and 
again  around  the  29th  and  301h. 
This  means  about  10  days  out  of 
30  that  are  forecast  to  be  To  or/' 
The  daily  forecast  witl  tell  you  what 
to  expecl. 

tjse  the  band-time  direction 
chart  for  your  planned  activities 
and  OX  operaiion.  I  wish  I  could 
say  that  the  propagation  wilF  be 
good  an  montfi,  bi^  that  just  won'i 
happen 

In  general  the  Isamis  above  20 
mefefs  mP  ctose  at  6afk  or  before, 
while  ttHtse  below  20  meters  will 
become  quite  DX^liveiy.  There 
wont  be  the  summertime  QRN  10 
dlsgutse  weak  SK^nalS,  so  you  will 
be  able  to  do  very  well  on  30,  40; 
BO,  and  (po&$ibly)  160  meters.  As 
the  later  hours  of  night  and  the 
early  hours  of  morning  approach, 
the  better  the  lower  frequency  HF 
bands  become  ...  so  either  get 
your  steep  during  Ihe  day  or  keep 
the  coffeepot  going.  Finally,  as 
dawn  approaches,  the  higher  HF 
bsnds  wjII  come  alive  and  some 
excetJ^ni  east- west  DX  and  long- 
path  OX  will  appear.  Atways  use 
the  dusk  and  dawn  periods  for 
'grey-Nne'  DXifvg,  too.  I  think  thai 
20  wU  be  the  'steepet'  this  mona 
and  may  wefl  be  the  bm  ttand  of 
ail .  .  bul  wiH  abo  provide  fhs  usu< 
al  pile-ups  and  crowcfng  .  _  so  a 


Jim  Gray  WIXU 

beam  or  'pain*  antenna  w^  be  very  he^L 
youH  be  able  to  hear  the  wtak  Qm$  k\  there, 
and  quite  often  the  weaker  statvons  will 
prove  to  be  ihe  real  gems  you  need.  Let  me 
krK3w  now  ihe  month  goes  lof  you,  too,  I  like 
the  feedOacK. 

By  now  you  already  know  that  Ihe  solar 
flux  has  consistently  fallen  below  the  100 
mark  on  many  occasions  since  June  and  Ju- 
ly—which is  a  "leading  Indicator''  of  the  de- 
cline of  cycle  22  and  the  approach  of  the 
sunspol  minimum,  so  make  hay  while  the 
sun  shines. 
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"Built-in  dupfexer  and  94  memoriesl' 


FT-5100 

Dual  Band  Mobile 

*  Frequenfiy  Coverage: 
2M:      130*T7^MHzRX 

140-150  MHz  TX 
70  cm;  430-450  MHz  RX/TX 

•  94  Memories  (47  per  band) 
Odd  Splits  In  Any  Memory 

•  Dual  in-band  receive 
(Vyv,  U/U  Of  V/U  Receive 
Operation) 

*  DJUf  Paging  and  Coded 
Squelch  Included. 

•  Packet  Radio  TNC  Jack 
Built-in  To  Back  of  Radio 

•  CTCSS  Encode  Built-in 

*  Dual  Receive  with  Balance 
Control 

*  full  Duplex  Cross  Band 
Operation 

•  Buitt'ln  Antenna  Duplexer 

*  Back  Lit  DTMF  Microphone 

*  Automatic  8  Levef  Dispfay 
Dimmer 

•  Built-in  Cross  Band  Repeat 

•  RF  Oytput  Power: 

2M;     50/5  watt  (hFgMow) 
70  cm:  35/5  watt  [high/low) 

*  Accessaries: 

FTS-22 CTCSS  Dual  Decoder 
SP-7    Externai  Speaker 
MW-1  Wireless  Microphone/ 
Conlfoiler 


"Great  price  and  smallest  dual  band 
made,  too!" 


I 


"Comes  with  a 
backlit  DTMF  Mic!" 


"Yaesu  did  it  again!" 
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ow  von  can  listen 

'meter  fre       icie^s,  or  twa  tnv  i) 
cies,  at  the  same  time  with  In-Band  Dual 
R^ceiw*.  Although  equipped  with  tradi- 
tional dual  band,  \aesu  has  taken  receive 
two  steps  beyond  in  the  remarkable 
in"- 5100.  Combined  in  one  compact 
mobile  transceiven  it's  the  ultimate 
meaning  of  *dual  band" 

W^th  94  memorv  channels  -  more 
than  any  other  radio  in  it's  class  -  and 
the  optiona!  MW-1  MtbIcss  Mic.  the 
flexibility  of  the.  FT-5100  is  matchless. 
But  to  make  sure  the  FT-5100  is  complete, 
and  an  even  better  value,  unlike  the 
competition,  there's  a  backlit  DTMF  mic 
included. 

Through  advanced  miniaturization 
technology  you1l  find  practical  additions 
like  the  built-in  antenna  duplexer  -  an 
Option  on  similar  transceivers  -  and 
equally  important.  DTMF  pacing  and 
coded  squelch.  All  in  the  smallest  dual 
band  made! 

Priced  for  the  shrewd  bt^er,  you'w 
got  to  hear  it  to  believe  it  Dual  band 
re-defined.  Combinations  like  this  can't 


Three  Dual  Receive  Configurations 


VHF/UHF 


UHF/UHF 


•sse 


VHF/VHF 


Dual  band  redefined 
And  the  choice  is  yours. 

in-Baf^  Duai  f^c&ve  avaiiabifr  Ofify  on  FT-S  tOO. 


Hrre'%  another  Yaeau  e.xrhmve!. 

The  MW- 1  Wirekss  Mic 

with  Remote  ControL 


be  found  anyplace  else,  so  contact  >'our 
nearest  Yaesu  dealer  and  tell  him  you 
want  the  "ultimate  dual  band" 
The  FT-510a 


FT- 5200,  For  thy  St  who  clonH  wunt  in- 
hand  duiil  receive,  choose  ihe  security  of  the 
FT-5200  with  it's  quick -release  front  coninvl 
panel  (m>i  tnaiJahir  ^'w  t/ie  FT-5i00i. 
Comes  with  hack-lii  DTMF  mic  and  buili-in 


Performance  without  compmniise.^^ 


Vrt-Baad  Dual  flflKiefve  avstiabie  ort/y  on  FT- 5  fOO, 

^  1992  Vaesu  USA.  17210  Edwards  Road,  Carritos,  CA  90701  (31D)  404  2700 

Spftdflcations  s jbjfict  to  change  wHIiout  noUce,  Specrllcations  giiaranifled  only  wHttin  amateur  hands.  Some  accessories  and/or  options  are  standard  in  certain  areas  Check  witii  ycur  local  Yaesu  dealiir  (or  speciric  detail^- 


Kenwood — the  hallmark  of  quality  in  mobile  communications 


TM-741A 


FM  Miiltibander 


For  genuine  flexibility  and  pole-position  perfonnance,  look  to  Kenwood's  TM-741A* 
Offering  I44MHz/440MHz  dual-band  capability — plus  the  option  of  adding  one 
of  4  additional  FM  units  (28MHz,  50MHz,  220MH2,  &  1200MHz)  for  tri- 
band  operation — this  compact  rig  is  ready  for  any  challenge. 

Features  include  dual/triple  receive,  101  memory  channels  per  band, 
multiple  scan  modes,  and  a  removable  front  panel— specialty 

illuminated  for  optimum  nighttime  visibility. 


TM-732A 


FM  Dual  Bander 

Another  star  in  the  fast -moving  world  of  mobile 
communications  is  Kenwood's  TM-732A,  Offering 
144MHz/440MHz  dual-band  operation  with 
dual  receive  (including  VHF+VHF  and 
UHF-hUHF),  this  compact  FM  transceive 
comes  with  built-in  UTSS  and  pager 
funaions,  automatic  band  change,  a 
detachable  front  panel,  and  a  multi- 
function microphone  to  facilitate 
on-the-move  operation* 

A 


$AVE  $25 

on  TM-732A! 

$ee  dealer  foi 
details! 


KENWOOD  USA.  CORPORATION 

C0MMU^JICAT(0NS  &  TEST  EQUIPMENT  GROUP 

RO.  BOX  2274S.  2201  E  Dominguez  Slreel  Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

6070  Kestrel  Road,  Mississauga,  Ontario,  Canada  L5T  1Sd 


KENWOOD 

, ,  .pacBs&mr  in  Amateur  Radio 


